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The human nature makes the person improve everything around. Most often this takes place notionally - in this way 
it’s easier to retouch the objective reality and exclude (or miss) its flaws. 

Human is a deeply contradictory creature. Therefore manifestations of good and evil are presented in the human being 
in significant volumes and in almost equal proportions. By the way, these are recognized from the humanitarian point 
of view. Anyway not many of us get doubtful satisfaction from understanding own imperfection. The most consis- 
tent, principal and volitional persons try to eradicate them. Other people (the majority of cases) prefer not to see their 
subjective flaws. It’s easier. In this context the person often projects features of own self-awareness onto own envi- 
ronment. This environment is perceived by the person as the part or continuation of own self in the stereotypic way. 

In the process of work and creation the modem Homo sapiens shows predominantly condescending attitude to certain 
flaws in own activity. People filling the social progress with own thoughts, deeds and leaving deep traces in the his- 
tory have another approach... We can find the majority of such persons in developed societies with historically stable 
cultural values and moral traditions - therefore such societies are characterized by high level of living standards, qual- 
ity, productivity, social responsibility and law-obedience of citizens. 

Engineering, building objects and architectural matters are special forms of compensation of human imperfection ex- 
pressing our aspiration to perfection. Artificial habitat is formed by a person in order to satisfy own needs in comfort, 
facilitation of work, prosperity, safety and aesthetic pleasure which can’t be fully satisfied in a natural way. However 
together was compensatory functions the world created by human hands has huge evolutionary impulse. Overcoming 
flaws of everyday reality is synchronized with the transformation and improvement of the person. 

An artificial world created by the man is the material expression of human culture, thoughts and hopes. Dilapidated 
houses, scmbby yards, mined roads and low-quality products - all this is much more adequate characteristic of fea- 
tures of mentality and values of a certain human society then bright national traditions and works of culture. 

We consider the following phrase to be quite fair: collective soul of the society is reflected in its collective creative 
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activity much better than in creativity of selected geniuses. 
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PROSPECTS OF YEAR-ROUND 
CULTIVATION AND PROCESSING OF 
MUSHROOMS 

I. Medvedkova, Candidate of Technical Sciences, Associate 
Professor, Doctoral Candidate 

Donetsk National University of Economics and Trade named 
after M. Tugan-Baranovsky, Ukraine 

Authors consider matters of increasing the volume of resources of 
fresh and processed mushrooms. Artificially cultivated mushrooms are 
ecologically pure products, excluding the possibility of poisoning. If 
the approach is correct, processing of mushrooms is a production with 
rather high level of profitability. 

Keywords: fresh mushrooms, processed mushrooms, champi- 
gnons, drying, production, enterprise. 

Conference participant, National championship in scientific analytics, 

Open European and Asian research analytics championship 

y neHEie CHHTaiOT, HTO B 6jIH5KaH- 
mee BpeMa pacTHTejiBHBiii denxo- 
BBIH npO^yKT KyjIBTHBHpyeMBIX rpHdOB 
CBirpaeT Bamyio ponB b cymecTBeH- 
hom yBejiHHeHHH pecypcoB denxa b 
MH pe. BBipamHBamie rpndoB, no cpaB- 
HeHHio c ^pyrHMH OTpacjniMH cenB- 
CKoro xo3^HCTBa, no3BOJiaeT nonyuHTB 
3HanHTejiBHO dojiBinnii bbixo# TOBap- 
hoh npo^yxijHH. KpOMe toto, ynoTped- 
neHHe b nnnjy necHBix rpndoB b no- 
cne^HHe to^bi, BCJieACTBne CHUBHoro 
3arpR3HeHHa oxpyHcatomen epe^Bi, mo- 
hkqt oxa3aTBcn CMepTenBHO onacHBiM. 

A HCKyccTBeHHO BBipameHHBie rpndBi 
IIBJDIIOTC5I 3KOJIOrHHeCKH HHCTBIM npO- 
^yKTOM, HCKJIIOHaiOmHM B03M05KH0CTB 
OTpaBJieHH^. npH npaBHJIBHOM no^xo- 
#e nepepadoTxa rpndoB aBjiaeTca npo- 
H3BO/JCTBOM c ^obojibho BBICOKHM ypOB- 
HeM peHTadejiBHOCTH. 

OTenecTBeHHBiH h 3apyde5XHBin 
onBiT noKa3BmaeT, hto peHTadenBHOCTB 
coBpeMeHHoro npon3BO£CTBa rpHdoB 
cocTaBjmeT 100... 120%. TpHdBi BBipa- 
mHBaiOT donee neM b ceMH^ecjrrn CTpa- 
Hax MHpa. Bbicokhh ypoBeHB pa3BHTHn 
rpHdoBO/jCTBa Hadmo^aeTcn b KHTae, 

HH^epnaH^ax, Ahitihh, OpamjHH, HTa- 
jihh. Cpe^n npOH3BOAHTejieii maMnn- 
hbohob jiH^HpyeT IIojiBma, a epe^n 
npOH3BO^HTejieH BemeHKH - BeHrpna. 

B MHpOBOM npOH3BOACTBe rpHdoB - 
nepBeHCTBO 3a CIIIA. 

PBIHOK HCKyCCTBeHHO BBIpameH- 
hbix rpndoB b nocneAHHe ro^Bi nepe- 
}KHBaeT UOJl'bQM. Ho Ha 3TOM pBIHKe 
cnadoe npe^no^eHne T0pM03HT cnpoc. 

Tax, b EBpone noTpedneHHe rpndoB Ha 
jsymy HaceneHHii b cpe^HeM cocTaB- 
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nEPCnEKTHBHOCTB 
KPYTJIOrOAHHHOTO BBIPALU,IIBAHHN H 
nEPEPABOTKH TPHBHOH nPO^YXIJHH 

Me^Be^KOBa H.H., xaH#. TexH. Hayx, floifenr, ^oxTopaHT 
AOHeifXHH HaifHOHaJIBHBIH yHHBepCHTeT 3XOHOMHXH H 
TOproBjiH hm. M. TyraH-EapaHOBexoro, YxpaHHa 

B CTaTte paccMaTpHBaiOTca BonpocBi yBennueHua pecypcoB cbokhx 
h nepepadoTaHHtix rpndoB. HcxyccTBeHHO BBipameHHBie rpndBi hbjih- 
lOTCII 3KOJIOTHHeCKH HHCTBIM npO/iyKTOM, HCKJTIOHaiOIUHM B03M05KH0CTB 
OTpaBjieHHB. npH npaBHJIBHOM nonxone nepepadoTxa rpndoB aBjiaeTca 
npOH3BOnCTBOM C /JOBOJIBHO BBICOKHM ypOBHCM peHTadeJIBHOCTH. 

KmoneBbie cjioea: CBe^cne rpndBi, nepepadoTaHHBie rpndBi, 
maMnHHBOHBi, eymKa, npOH3BoncTBO, npennpmrrae 

YnacTHHE KOH(J)epeHLi,HH, HaunoHajibHoro nepBeHCTBa no Haymow aHajmTHKe, 
OTKpbiToro EBponeiicKO-AsHaTCKoro nepBeHCTBa no Haymoii aHajinraKe 

HOJTOTHHecxaa xapaxTepHcraxa CBiptn: 
pa3Mep h (jiopMa OT^entHBix 3X3eMnjra- 
pOB H HX BblpaBHeHHOCTB; njIOTHOCTB 
H IfBeT M5IXOTH; OTCyTCTBHe HapOCTOB, 
ypOAJiHBOCTH h MexaHHuecxHx noBpe)x- 
^eHHH; CTeneHt noBpe^eHHOCTH cem>- 
CX0X035IHCTBeHHBIMH BpeflHTeJDIMH H 
3apa5xeHHOCTH rpndHBiMH dojie3HHMH; 
pa3Mep h Macca nno^a, Hajinnne xo- 
5XHifbi h ee CBOHCTBa, t. e. TOBapHbie 
xanecTBa. 

noTpedHTentcxHe CBOHCTBa eyrne- 
hbix rpndoB, hx apOMaT h cneifH(J)HHe- 
cxhh Bxyc, (JiopMHpyiOTcn b npoifecce 
cymxH. HoBbie (|)H3HHecxHe, BxycoBbie 
h apOMaTHuecxHe CBoiicTBa rpHdoB, 
odpa3yiOHfHecn npH cymxe, odyenoB- 
JieHBI CymeCTBeHHBIMH H3MeHeHH5IMH 
cocTaBa cbiptn, nponexomimHMH b 
pe3yni>TaTe dnoxHMnne exnx peaxiprii. 
npH npOH3BOACTBe cymeHtix rpndoB 
oneHB Ba)XHO codjiKmaTB napaMeTpu, 
xoTOpbie cnocodcTByiOT npoxojx^eHHio 
dnoxHMHHecxHx npoifeccoB, HanpaB- 
neHHBix Ha C03AaHHe npojjyxTa c bbi- 
COXHMH nnmeBblMH flOCTOHHCTBaMH, 
CHJIBHBIM apOMaTOM H npHflTHBIM BXy- 
COM. 

YxpaHHCXHH rpndHOH pbIHOX 3XC- 
nepTbi Bcer^a othochjih x Handonee 
^HHaMHHHO pa3BHBaiOmHMCn. Tax, Ha 
npOTiDxeHHH nocjienHHx neTtipex-nn- 
th neT odbeMbi npOH3BOACTBa rpndoB b 
Y xpanHe yBenHHHBajiHCb He MeHee neM 
Ha 25-30% e)xero£HO. CTHMynnpOBajiH 
no^odHyio TeH^eHifHio Hecxojibxo (Jiax- 
TOpOB: pocT noxynaTenbcxoro cnpoca; 
noBbimeHHe xyjiBTypbi noTpedneHHn 
npo^yxTa; otho CHT enbHan AemeBH3Ha 
rpndoB. 


nneT 3-3,5 xr/ro#, b YxpanHe - 0,3 xr/ 
tor. HeHactimeHHOCTt pbmxa rpndoB 
odbucHneTcn OTHOCHTentHO hh3xhmh 
M omHOCT^MH yxpanHCxnx npOH3BO^n- 
Tenen, HecoBepmeHHon 3axoHOAaTejn>- 
HOH da30H, HeBHHMaHHeM CO CTOpOHbl 
roey^apCTBa, a Tax>xe ^pyrnMH npo- 
dneMaMH. 

Kax npo^yxT nHTaHHn, rpndbi hho- 
ma cpaBHHBaiOT c OBomaMn, Ha xoto- 
pbie ohh noxo5xn no co^ep5xaHHio bo^bi 
H XaJIOpHHHOCTH. TpndBI Tax)xe Ha3BI- 
BaiOT «necHBiM MncoM», Tax xax hx xh- 
MHHecxnn cocTaB dnH30x x npo^yxTaM 
ncHBOTHoro nponcxo)X£eHHfl. Am CBoe- 
ro pacmenjieHnn rpndBi TpedyiOT mchb- 
me 3aTpaT nnmeBapHTejiBHBix coxob, 
neM ncHBOTHBie npo^yxTBi, jierxo ycBa- 
HBaiOTcn. TpndBi co^ep)xaT sxcTpax- 
THBHBie n apOMaTnnecxne BemecTBa, 
onpeAemnomne nx BxycoBBie CBOHCTBa 

n ycnjiHBaiomHe BBmeneHHe ^cenyAon- 

Horo coxa, H3-3a nero rpndHBie OTBapBi 
npeBoexo^nT OBomHBie n He yciynaiOT 
MncHBiM no cnjie CBoero CTHMynnpyio- 
mero BjiniiHHii Ha cexpeifnio nnmeBa- 
pnTenBHBix 5xejie3. Hannune b rpndax 
xHTHHa TpedyeT npn nx nonroTOBxe 
x ynoTpedneHHio AOCTaTOHHO 5xecTxon 
TepMHnecxon odpadoTxn. no bccm no- 
xa3aTejiRM: TOHxoMy apOMaiy, Bennxo- 
nenHOMy Bxycy, npocTOTe n pa3HOodpa- 
3Hio xyjiHHapHon odpadoTxn - rpndBi 
nBnmoTcn neJinxaTecHBiM nponyxTOM, 
XOpOHIHM CBIpBeM npOH3BO^CTBa 

XOHCepBOB AJIHTeJIBHOrO XpaHeHHH. 

TpndBi npeACTaBjiniOT codon cjiojx- 
HBie coeanHeHnn pa3JinnHBix nnTa- 
TenBHBix BemecTB. npn nepepadoTxe 
rpndoB Ba5XHoe 3HaneHne HMeeT Tex- 
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HecMOTpji Ha Bee onacemni rpn6- 
HHKOB, KpH3HCHBIH TO# He CTaJI npe- 
naTCTBHeM a jih pa3BHTHH OTpacjiH, a B 
HeKOTOpOH CTeneHH Rawe hbhjich 
nOJIHHTeJIBHBIM CTHMyjIOM RJW QQ pa3- 
bhth5l TaK, no ou,eHKaM onepaTOpOB, b 
npOHIJIOM ro^y npOH3BO^CTBO rpn60B 

yBejiHHHjiocB Ha 15-25%, ^ocrarHyB 40 

TBIC.T. 

CTHXHHHO C({)OpMHpOBaHHaa CHCTe- 
Ma BBIpamHBaHHJI KyjIBTHBHpOBaHHBIX 
rpn6oB b YKpaHHe He yzjOBjieTBopneT 
6bictpo pacTyn^HH cnpoc Ha rpnOHyio 
npo^yKi^Hio noTpeOHTejieH h nepepa- 
6othhkob. CoBpeMeHHoe cocTomnie 
pa3BHTH^ yKpaHHCKoro rpn6oBO^CTBa 
xapaKTepH3yeTca KaK 3Tan noncKa 3(j)- 
^eKTHBHOH Mo^ejiH, KOTOpan oOecneHHT 
nepexoA yKpaHHCKoro rpHOoBO^CTBa c 
JH06HTeJIBCK0r0 Ha HHflyCTpHaJIBHBIH 
ypOBeHB. HanOojiee pa3BHTO BBipamn- 
BaHHe KyjIBTHBHpOBaHHBIX TpH60B B 
KneBe h o6jiacTH, cjie^OM H^yr J^ne- 
nponeTpOBCK, XapBKOB, J\oueu,K. IIpaK- 
THHeCKH He pa3BHTa 3Ta OTpaCJIB Ha 
3ana^e YKpaHHBi, hto o6ycjiOBjieHO bbi- 
cokoh nonyjiapHOCTBio coOnpaTejiBCTBa 
flHKOpacTymHx rpn6oB h eoee^CTBOM 
c IIojiBHieH, OTKy^a HMnopTHpyiOTca 
HiaMnHHBOHBI. OaKTHHeCKH K2LHKJIOQ 

rpH6oBO^HecKoe npeAnpmrrae roji ot 
ro^a HapamHBaeT o6bcmbi npOH3BO#- 
CTBa. no ^aHHBiM Hccjie^OBaHHa «Tex- 
hojiothh PocTa», npHpocT no YKpaHHe b 
ijejiOM cocTaBjiaeT ot 25% #o 30% b tor. 
3KcnepTBi rpnOHoro pBiHKa yTBep)K^a- 
k)t, hto TaKHe TeMnBi npHpocTa coxpa- 
hutch eme KaK MHHHMyM #o KOHi^a 2012 
ro^a. Ochobhoh iph6hoh KyjiBTypoii hb- 
JIHeTCH HiaMnHHBOH ^ByenOpOBBIH, BTO- 
poe MeCTO, CO 3HaHHTeJIBHBIM OTpBIBOM, 
3aHHMaeT BemeHKa oGBiKHOBemian. 

K KOHi^y 90-x ro^OB nponuioro cto- 

JieTHU, MHOTHe KOMnaHHH H HaCTHBie 
jiHi^a b YKpaHHe o6Hapy5KHjin OojiBHiHe 
B03M05KH0CTH B npOH3BO£CTBe H nO- 
CTaBKax rpn6oB Ha paemHpmomHHCii 
pBiHOK. C Tex nop YKpaHHa e}Kero^HO 
pe3KO HapamHBaeT np0H3B0£CTB0 KyjiB- 
THBHpyeMBix rpn6oB - 6n3Hec, b koto- 
pOM ceroAH^ pa6oTaiOT KaK orpoMHBie 
KOMnaHHH, TaK H COTHH MCJIKHX npOH3- 
BOAHTejieii. 

JlayKG ceroAHn, HecMOTpn Ha mhoto- 
KpaTHO BBIpOCIHHe o6bCMBI npOH3BO^- 
CTBa rpn6oB, pbihok ocTaeTCn o6ecne- 
neHHBiM He nojiHOCTBio KaK no KanecTBy, 
TaK h no KOJiHHe CTBy npe^jiaraeMoii 
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rpnOHoii npo^yKi^HH. 3to #aeT nep- 

eneKTHBBI pa3BHTH^ OTCHeCTBeHHBIM 
npOH3BO£HTeJI5IM H ^eJiaeT PBIHOK OHeHB 
npHBjieKarejiBHBiM HHOCTpaHHBix 

nOCTaBmHKOB. 

KpOMe yBejiHHeHHn o6bcmob nporo- 
BO^CTBa h nocTaBOK rpn6oB, orpoMHBie 
B03M05KH0CTH ^JIH yKpaHHCKHX npO- 
H3BO^HTejieii h HMnopTepOB jie)KaT b 
njIOCKOCTH paCHIHpeHHH aCCOpTHMeHTa 
npe^JiaraeMoii npo^yKijHH. AccopTH- 
MeHT CBeiKeii rpnOHoii npo^yKimn Ha 
nojiKax cynepMapKeTOB 3ana#HOH Eb- 
pOnBI HCHHCJHieTCa AeCHTKaMH n03HI],HH, 
b to BpeMn KaK yKpaHHCKOMy noKynare- 
jiio, KaK npaBHjio, ^ocTynHBi 2-3 TOBap- 
HBie no3Hi;HH rpnOoB. 

rpnOHOH 6H3Hee aKTHBHO pa3BHBaeTCH 
BO BCeM MHpe. npHBJieKaTeJIBHOCTB 3TOTO 
6H3Heca oijeHHjiH h OTene CTBeHHBie npo- 
H3BO^HTeJIH. AKTHBH3ai^HH yKpaHHCKHX 
iPh6obo^ob cnocoOcTBOBajia eo3^aHHio 
BeeyKpaHHCKoii accoimaijHH iph6obo^ob 
(BAT) h Khcbckoh hikojibi rpnOoBO^CTBa, 
0praHH30BaHH0H Ha 6a3e BAT h HHCTmy- 
Ta OoTaHHKH hm. H.T.Xojioahoto, a Taicace 
nOaBJieHHIO BBICOKOnpO^yKTHBHBIX HITaM- 
mob rpnOoB, pa3pa6oTKe hhtchchbhbix 
TexHOJiorHH hx BBipamHBaHHH, paciHHpe- 
hhk) oOneMOB nepepaOoTKH iph6hoh npo- 
jiyiojHH h yBejiHHeHHio noTpeOnTejiBCKoro 
cnpoca. 

O^HaKO rpnOHoro 6n3Heca xa- 
paKTepHa ee30HH0CTB. 3hmoh npo^a)KH 
rpn6oB pacTyT, jictom - na^aiOT. Mho- 
rne rpnOHBie xo3HHCTBa o ct aHaBjiHBaiOT 
cbok) fleirrejiBHOCTB b jieTHee BpeMn. 
Ho 3th npoOjieMBi mo)kho npeo^ojieTB, 
C03^aB npeAnpHOTne nojiHoro i^HKjia, 
KOTOpOe He TOJIBKO 6 bI BBIpamHBaJIO, HO 
h nepepaOaTBmajio npo^yKi^mo KpyrjiBiii 

TOJ\. 

B pime cjiynaeB mojkho ^a^Ke noBBi- 
CHTB flOXO^BI OT npOH3BOACTBa TpH60B 
nyreM hx nepepaOoTKH. npnneM koh- 
CepBHpOBaTB OBOIHH, (^pyKTBI H TpnOBI 
mo}kho, HcnojiB3ya o^ho h to }Ke o6opy- 
^OBaHHe. CBe)KHe rpnOBi - CKOponopTn- 
mHHCa npO^yKT. nOCKOJIBKy TpnOHHija 
npHHOCHT njiOAti Hpe3BBiHaiiHO HepaB- 
HOMepHO, c6bitb hx cpa3y nKe y^aeTca 
He Bcer^a. no 3 toh npHHHHe BecBMa nKe- 
jiaTejiBHO no^BepraTB rpnOBi xpaHeHHio 
npn noHH5KeHHoii TeMnepaType. KpOMe 
toto, npaKTHKH peKOMeH^yiOT ynaKOBBi- 
BaTB rpnOBi, HanpHMep, yKjia^BiBaTB Ha 
neHonjiacTOBBie no^OHBi h oOT^THBaTB 
Bee 3 to njieHKoii: b TaKOM BH^e ohh h 


CMOTpHTCa JiyHHie, H B MeHBHieH CTe- 
neHH no^Bep}KeHBi MexaHnnecKHM no- 
Bpe5K^eHH«M. 

Xojio^HjiBHaa o6pa6oTKa. Onra- 
MajiBHBiii TeMnepaTypHBiii pejKHM j\jik 
xpaHeHHn rpn6oB — ot 0 #0 2°C, otho- 

CHTeJIBHaa BJia)KHOCTB B03^yxa OKOJIO 

85%. noTepa MaccBi Ha ycyniKy b 3tom 
cjiynae 6jiH3Ka k 1% b cyTKH. O^HaKO 
CTaH^apT Ha HiaMnHHBOHBI He no3BOJia- 
eT xpaHHTB hx 6ojiee Tpex cyroK npn 
HCn0JIB30BaHHH HCKyCCTBCHHOTO XOJIO- 

#a. Ecjih oxjia)K^eHHe He HcnojiB3yeTca, 

TO AOnyCTHMafl npOAOJI^CHTeJIBHOCTB 
xpaHeHHn maMnHHBOHOB coKpamaeTcn 
^o 1 cyTOK. Cxo^Haa CHTyaimn h c Be- 
HieHKOH. J\jm 3aMOpa5KHBaHHH HiaMnH- 
HBOHBI npHro^HBi b OojiBHieii CTeneHH, 
neM BemeHKa. rpnOBi no^BepraiOT npe^- 
BapHTeJIBHOH COpTHpOBKe, OHHCTKe OT 
npHMeeeii h noBpe5K^eHHBix nacTeii. 3a- 
MOpa)KHBaHHe Be^yT npn TeMnepaType 
-30°C, a MOIUHOCTB M0p03HJIBH0T0 060- 
pya,OBaHH^ ^ojHKHa 6bitb TaKOBa, hto6bi 
nepe3 Tpn naca b TOJime rpn6oB ^octh- 
rajiacB TeMnepaTypa -18°C. npn 3toh 
5Ke TeMnepaType 3aM0p05KeHHBie rpnOBi 
XpaHOT. B TaKHX yCJIOBHUX HX M05KH0 
^ep)KaTB HecKOJiBKO MecmjeB. 

CojieHne h MapHHOBaHne — Han6o- 
jiee paenpocTpaHeHHBie cnoeoOBi nepe- 
paOoTKH rpnOoB. noKa3aTejin KanecTBa 
npo^yKi^HH, nojiyneHHOH b pe3yjiBTa- 
Te ocymecTBjieHH^ 3thx onepai^nii, 
perjiaMeHTHpyiOTCii TOCT 28649-90 
«KoHcepBBi. rpnOBi MapHHOBaHHBie 
h OTBapHBie. TexHHnecKHe ycjiOBH«»; 
OCT 61-43-88 «Tph6bi cojieHBie Rim 
npOMBimjieHHOH nepepaOoTKH. TexHH- 
necKHe ycjiOBH«»; OCT 61-44-88 «Koh- 
cepBBi. Tpn6Bi cojieHBie. TexHHnecKHe 
ycjiOBH«»; TY 10.03.759-89 «Tph6bi 
MapHHOBaHHBie, OTBapHBie h cojieHBie 
AJia npOMBimjieHHOH nepepa6oTKH». B 
HacTonmee BpeMn Ha nepepa6aTBmaio- 
hihx npe^npHOTH^x pa3pa6aTBiBaiOT h 
coOcTBeHHBie TexHHnecKHe ycjiOBM. 

CoJIHTB M05KHO BCe BHflBI CBe^oO- 

hbix rpn6oB, ho jiynme Bcero — rpy3^H, 
BOJIHymKH, pBDKHKH, BemeHKy H HeKO- 
TOpBie Apyrae rpnOBi. CnHTaeTca, hto 
BK yc h nHTarejiBHan i^chhoctb rpn6oB 
npH 3TOM BH^e o6pa60TKH CHH5KaiOT- 
c a b OojiBmeii CTeneHH, neM npn Bcex 
o ct ajiBHBix ee BH^ax. 

MapHHOBaHne rpn6oB npeAnojia- 
raeT HcnojiB30BaHHe b KanecTBe koh- 
cepBaHTa yKcycHyio KHCJiOTy. B 3tom 


ejiynae BKyc iph6ob 6tmaeT He ctojib 
pe3KHM, H HaJIHHHe CaMOH KHCJIOTBI H 
cnei^HH npH^aiOT hm xapaKTepHBie BKyc 
h 3anax. K npeBejiHKOMy co)KajieHHio, 
nojraan coxpaHHOCTB rpndoB /jocTHra- 
eTca b tom ejiynae, ecjiH KOHijeHTpaijHii 
yxcycHOH khcjiotbi npeBBiHiaeT 1%. 
npH TaKOH KOHH,eHTpaiI,HH BKyC TpH60B 
6BIBaeT HaCTOJIBKO KHCJIBIM, HTO MaJIO 
kto corjiacHTca hx ynoTpe6jnm> b nniiiy 
Hto6bI MapHHOBaHHBie rpn6BI M05KH0 
6bijio npo^aBaTB, KOHijeHTpaijHio yKcye- 
HOH KHCJIOTBI B 3aJIHBKC He £OBO£5IT £0 

1%, OHa 6BiBaeT b hcckojibko pa3 rouxe. 
A HT06BI MHKpo6BI He pa3MHO)KaJIHCB, 
npOH3BO£5iT TenjiOByio o6pa6oTKy. 

CyrnaT maBHBiM o6pa30M Tpy6- 
naTBie tph6bi. CyniKa njiacTHHnaTBix 
rpH60B, K KOTOpBIM, KaK H3BCCTHO, OT- 
HOCHTC5I HiaMnHHBOH h BeHiefflca, B npo- 
MBimjieHHBix MaciHTa6ax /jo He^aBHero 
BpeMeHH Boo6me 3anpemajiacB, hckjiio- 
neHHeM H3 3toto npaBHjia 6bijih tojibko 
oneHOK jieTHHH h jihchhkh. TenepB npH 
}KejiaHHH mo5kho nojiyHHTB pa3pemeHHe 
Ha cy6jiHMai^HOHHyio cyniKy Tex hk e 
maMnHHBOHOB, pa3pa6oTaB cootbct- 
CTByiomHe TY Cy6jiHMai^H0HHan eym- 
Ka 3aKjii0HaeTca b y^ajieHHH bo/jbi H3 
npo^yKTOB, KOTOpBie npe^BapHTejiBHO 
nepeBeAeHBi b 3aMopo)KeHHoe coctoh- 
Hne, 3a chct BBi^ep)KKH no# BaxyyMOM. 
H3BecTeH h OTpaejieBOH CTaH#apT, pe- 
rjiaMeHTHpyiomHH noKa3arejiH KanecTBa 
eymeHBix rpn6oB — OCT 61-6-1-91 
«Tph6bi eymeHBie. TexHHnecKHe yejio- 
bh n». Ilo ejiOBaM onpomeHHBix eneipi- 
ajiHCTOB, 3K0H0MHHecKH #ejieeoo6pa3HO 
npOBO^HTB npoijeee b tom ejiynae, ecjiH 
o6bcmbi hx nepepa6oTKH npeBBimaiOT 
5-8 t b eyTKH. Tph6bi, no^BeprmHecu 
ey6jiHMai^H0HH0H eyniKe, hmciot o6bik- 
HOBeHHe npaKTHHeCKH nOJIHOCTBIO BOC- 
CTaHaBjiHBaTB cbok) Maeey h (jiopMy npH 
noejiejiyiomeM norpy)KeHHH b BO#y. H 
TaKOH npojjyKT Ha yKpaHHCKOM pBiHKe 
yyK e ecTB. 

TpH6H0H nOpOHIOK M05KH0 toto- 
BHTB H3 pa3H0T0 pO#a «HCKOH#H#HOH- 
HBIX» TpH60B H HX KyCOHKOB. npHTO- 

TOBjieHHe tph6hoto noponiKa — o#hh 
H 3 BapHaHTOB yTHJIH3aiI,HH TOTO, HTO 
HejiB3H npo^aTB b cbokcm BH#e, 3a- 
COJIHTB HJIH 3aMapHH0BaTB. TpHdHOH 
nopomoK HcnojiB3yiOT b KanecTBe npH- 
npaBBi k pa3Horo po#a eynaM, eoyeaM, 
HHneaM H T.#. 

rpH6H0H OKCTpaKT M05KH0 TOTOBHTB 
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KaK H3 i^ejiBix rpn6oB, TaK h H3 hx na- 
CTeii. ^Jia npHTOTOBjieHHn 3KCTpaKTa 
rpn6Bi H3MejiBnaiOT, KHnaraT okojio no- 
jiynaea Ha ejia6oM orHe h OTBap npo- 
u,e^cHBaiOT. B pe3yjiBTaTe 3 thx MaHH- 
nyjiai^HH nojiynaiOT Tax Ha3BiBaeMBiii 
tph6hoh cok. fl,o6aBHB k HeMy cojib b 
KOJ iHHecTBe 20 r Ha 1 ji, npOBO#5iT kh- 
naHeHHe nojiyHeHHoii CMeen #o Tex nop, 
noxa OHa He npHodpeTeT kohchctchi^hio 
CH pona. Totobbih npo#yxr pa3JiHBaiOT b 
H e6ojiBHiHe 6yTBuiOHKH, njiOTHO yxyno- 
pHBaiOT HX H 6BICTpO oxjia)K#aiOT. 

KpynHBie npe#npiuiTH5i po3hhhhoh 
TO pTOBJIH, KaK npHBHJIO, BKJIIOHaiOT B CBOH 
aCCOpTHMeHT Bee BH#BI KOHCepBHpOBaH- 
hbix iph6ob. Ho aKH,eHT, 6e3yejiOBHO, #e- 
jiaeTca Ha Handojiee xo#OByio TOBapHyio 

n03HH,HK) HiaMnHHBOHBI. Ho #aHHBIM 

KpynHOH p03HHH,BI T. KHeBa, Ha HX #ojiio 
npHxojiHTca 6ojiee 70% o6mero odneMa 
npo#a)K iph6hoh KOHcepBaijHH. npHHeM 
HiaMnHHBOHBI npe#jiaraiOTCH noTpeOn- 
TeJIHM B eaMBIX pa3JIHHHBIX TCXHOJIOTH- 
HecKHx nepepaOoTKax: ijejiBie h pe3aHBie, 
MapHHOBaHHBie H CTepHJIH30BaHHBie, a 
TaiOKe npHTOTOBJieHHBie no (jlHpMeHHBIM 
penenTaM. 

EojiBinaa nacTB npo#yKipiH paeijjaco- 
BaHa b CTeKjiHHHyio Tapy, h jihhib 3,5% 
rpnOoB peajiH3yiOTC5i b HcecmHOH yna- 
KOBKe. YKpaHHCKHH nOTpeOHTCJIB npHBBIK 
BnaeTB, hto noicynaeT, #a h bbidih^ht npo- 
3panHaa Tapa HaMHoro npHBjieKarejiBHee. 
noKynarejiH npe#noHHTaiOT npnoOpeTaTB 
KOHcepBHpoBaHHBie iph6bi b 6aHKax cpe#- 
Heii eMKOCTH. 

no np0TH03aM aHaJIHTHKOB, b 6jih- 
5Kaiimee Bp em pbihok KOHcepBHpoBaH- 
hbix rpnOoB 6y#eT pa3BHBaTBca 6ojiee 
^HHaMHHHO 3a CHCT pOCTa BHyTpCHHCTO 
npOH3BOACTBa h nocTeneHHoro OTxa3a ot 
HM nOpTHBIX TOBapOB. M05KH0 C03^aBaTB 


npe^npHHTHH h Hapam,HBaTB npOH3BOA- 
ctbo iph6ob, He 3ajiyMBiBaacB o Komcy- 
peHH,HH. He CTOHT eOpaCBIBaTB CO CHeTOB h 
nepeneKTHBBi pa3BHTHa 3KcnopTa rpnOoB. 
nOBBIHieHHe 5KH3HeHHOTO ypOBHH Haee- 
JieHHfl n03B0JIHT MHOTHM noTpeOHTejiaM 
OTKa3BmaTBca ot TpyzjoeMKoro ^OManiHero 
KOHCepBHpOBaHHa. CoOTBeTCTBeHHO, 3TO 
6yaeT CTHMyjiHpoBaTB onepaTopOB pBrnxa 
BKJia^BIBaTB ^eHBTH B npOJJBHiKeHHe rpH6- 
HOH KOHCepBai^HH KaK TOBapHOH KaTCTO- 
pHH, a Taioxe b npOABiHKeHHe ot^cjibhbix 
TO pTOBBIX MapOK. 

Pa3BHTHe I^yHKI^HOHHpOBaHHO- 
ro rpnOHoro npOH3BO^CTBa h npo- 
(jieCCHOHaJIBHBIX o6BeAHHeHHH Cpe^H 
ynacTHHKOB rpnOHoro Onmeca, eo- 
np0B05K^aeTca eoBepmeHCTBOBaHneM 
TexHOJiorHH BBipamnBaHHn, Mapxe- 
THHTa H JIOTHCTHKH. 3t0 npHBO^HT K 
BHe^peHHIO COBpeMeHHBIX TeXHOJIOTHH 
nepepaOoTKH tph6hoto CBipBH, npo- 
BQJXQmnO HayHHO-HCCJieAOBaTeJIBCKHX 
pa60T B ^aHHOH oOjiaCTH, pa3BHTHK) 
OTeHecTBeHHoro npeAJio)KeHHa, nonB- 
jieHHio enei^HajiH3HpOBaHHBix npe^- 
npH^THH no nepepaOoTKe 3KOJiorHHe- 
CKH HHCTOH TpH6HOH npO^yKIJHH Ha 
TeppHTOpHH YKpaHHBI. 
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CONCEPTS OF DYNAMIC CONTROL OVER DISTRIBUTED COMPUTER SYSTEMS 

FUNCTIONALITY 
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To reach the effective organization of distributed computational processes it is important to provide the functionality at the level appropriate 
for guaranteed and successful execution of computational processes of the task being solved. 

Solving the problem of distributed computer systems (DCS) functionality provision has become particularly acute in connection with 
following factors. 

DCS has become a popular instrument; distributed computation nowadays is becoming a widely used instrument to solve different classes of 
practical tasks; 


M ultiplicity and variety designation 
of the tasks being solved have 
brought to the fact that both DCS func- 
tionality and information-computation 
processes fulfilled by DCS turned out to 
be diversiform, complex with multiple 
properties and characteristics. 

Proceeding from the demand of prac- 
tice there appeared the new classes of dis- 
tributed computer systems created on the 
base of such technologies as virtual, mo- 
bile, GRID, cloud and meta-computing. 

All that require both perfection of 
existing and creation of new classes 
of technologies and means providing 
high functionality of DCS, securing 
guaranteed and effective execution of 
computation and information processes 
of applied tasks being solved by DCS. 

Our work analyses peculiarities of 
DCS functionality provision task and the 
ways of its solution proceeding from the 
system position [1-3]. 

Approach consistency lies in the fact 
that there established various tasks which 
can occur within the operation of DCS, 
there after by means of analysis and/or re- 
search there defined their characteristics. 

Proceeding from peculiarities of 
those tasks there is fulfilled the statement 
and setup of the problem of DCS func- 
tionality dynamic control. Further the 
formulated task is studied and its pecu- 
liarities and properties are defined which 
determine the models and methods of 
its solution. Disciplines of applied tasks 
stream maintenance. In the course of 
DCS functioning there were defined two 
groups of tasks: applied and operational 
tasks. The order of solving the opera- 
tional tasks depends on entering way of 
the applied tasks for maintenance. That 
is why the discipline of stream mainte- 
nance of applied tasks solved at DCS is 
defined preliminarily. If DCS is considered 
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as the system of applications maintenance 
(i.e., applied tasks) then the applications 
maintenance discipline depends on the 
characteristic of input flow and the speed 
of its maintenance X , |LX , Ts, where 
X - intensity of aplied tasks entering for 
maintenance; |LX - intensity of mainte- 
nance of applied tasks having been entered, 
Ts - DCS delay interval. 

Dependent on ratio of these and other 
parameters there are possibly two fol- 
lowing versions of applied tasks mainte- 
nance discipline in practice: 

1) lists of tasks being solved at 
DCS are either known beforehand and 
preset with their characteristics or at- 
tributes; 

2) in the course of system operation 
there entered the tasks with various 
characteristics or attributes sporadically. 

We assume that applied tasks are not 
interrelated. 

Let’s consider version 1 of applied 
tasks flow maintenance according to 
which maintained applied tasks are pre- 
liminarily put in order into the mainte- 
nance queue. 

Let DCS is preset and a number of 
applied tasks shall be solved at it: 

Zd = {Zdl ,Zd2, . . . ,Zdi, . . . ,Zdn} , 

at that, time-ordered by parameters 
of solution process 

<Zd> = <Zdl ,Zd2, . . . ,Zdi, . . . ,Zdn>, 

which shall be solved at DCS in suc- 
cession. 

Every task is characterized 
by its attributes 

X(Zdi) = (xZil,xZi2,. . .,%Zij,.. 

A part of them is static and anoth- 
er one is dynamic. Static attributes 
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of applied tasks are: required degree 
of protection, operability, security 
(reliability) of their solution. These 
attributes are set with the person mak- 
ing decision (PMD) within the period 
of task formation. Tasks dynamic at- 
tributes are defined in the course of 
tasks solution. For instance, a dynam- 
ic attribute of Zdi task is the attribute 
when Zdi task solution is reached 
by execution of computational pro- 
cess Blli at DCS with a definite time 
length (starting time and duration of 
the task solution, time end point). 

The given relevance will be shown as: 

Zdi(t)->BIIi(t), te [tiS, tiF] e [TiH, TiK], 

where: tiS, tiF - starting and end- 
ing point of execution, Blli, TiH, TiK - 
starting time and time end point of Zdi 
task solution. 

Requirements to computational pro- 
cesses in particular to Bni of Zdi task 
fuflilled at DCS: KT = (Hn, On, Iln, Th, 
Ot, 3(J)) or 

KT(Zdi)-KHn(Zdi), On(Zdi), Ilji(Zdi), 
Tu(Zdi), 0 T (Zdi), 3(j)(Zdi)) (1) 

where Hn - principle of continuity, 
On - operability, nn - completeness, 
Th - accuracy, Ot - absence of infor- 
mation leakage, 3$ - efficiency. 

These requirements are named as 
qualitative ones to the task solution 
result. Minimal (lower - H) level of 
these requirements fulfillment for Zdi 
is characterized by indicators value: 
KTH(Zdi) -> (HnH(Zdi), OnH(Zdi), 
njiH(Zdi), TnH(Zdi), OTH(Zdi), 
3$H(Zdi)). 

Fulfillment of requirements (1) 
is reached by operational tasks so- 
lution. 


DCS operation tasks analysis 

DCS is designed to support compu- 
tational processes of applied tasks. At 
that computational processes of the tasks 
shall be executed in the way to fulfill the 
tasks conditions (1). 

Implementation of those conditions 
is reached by DCS operational tasks 
solution. In the course of DCS opera- 
tion there appear a number of problems 
involving the main processes of DCS 
operation: 

ZE = (Zel, Ze2, Ze3,. . ., Zeh,. . ., Zem,), 

where Zel,Ze2,Ze3 are planning prob- 
lems; Ze4,Ze5,Ze6,Ze7,Ze8,Ze9,Zel0 - 
problems of control: 

Zel - planning of applied tasks. 

Ze2 - planning of applied tasks com- 
putational processes; 

Ze3 - planning of DCS functionality 
for execution of applied tasks; 

Ze4 - control over computational 
processes of applied tasks. 

Ze5 - control over DCS functionality 
(for instance, server, station, network equip- 
ment, finite system); 

Ze6 - control (or provision) over 
DCS functionality. 

Ze7 - control over DCS functional 
resources; 

Ze8 - control over the system func- 
tionality quality and solution of applied 
tasks (for instance, service quality); 

Ze9 - control over DCS develop- 
ment: quality, functionality, resource; 

ZelO - control over correct actions 
of a man at DCS. 

Each of the mentioned tasks is de- 
composed into subtasks. 

Versions of statement and/or for- 
mulation of every Zdi-i-task depend on 
statement and/or formulation of other 
Zdj tasks, j=l,n, jVi, ieN, on the way of 
boundary conditions setup. At that domain 
of definition of those tasks can be defined 
by PMD (based on exogenous factors, 
i.e., for Zeh task the domain of definition 
fi(Zeh) and its boundary fi(Zeh) can 
be defined by PMD. At that it is possible 
that for Zei and Zej the domains of their 
definitions fi(Zei) and fi(Zej) can be cov- 
ered T(Zei)nfr(Zej)^0. So the boundary 
fi(Zei), fi(Zej) and magnitude of coverage 
between fi(Zei) and fi(Zej) tasks domain 
i.e., value Afi(Zei,Zej)=fi(Zei)nfi(Zej) can 


be defined by PMD, proceeding from pe- 
culiarities of DCS functionality provision 
processes. 

It should be noted that the tasks do- 
main of definition and their importance 
is determined proceeding from correla- 
tion between the tasks which can be rep- 
resented as a graph: G = (R, ZE) where 
R - relations between the tasks from ZE. 
Relations can be causal (Rl), corollary 
(R2), important or preferable (R3) for se- 
lected strategy of operation or provision 
of functionality. 

Such characteristics of operational 
tasks as: 

1) domain of definition, 2) impor- 
tance; 3) source; 4) dependence between 
them 

defined, 

• either PMD (or supersystem) on 
the assumption of preset control strategy 
and fulfillment of applied tasks computa- 
tional processes, 

• or a developer (during design- 
ing) by means of analysis of operational 
processes and character of applied tasks 
solution. 

Based on tasks characteristics 
there constructed models and meth- 
ods of operational tasks control in- 
cluding DCS functionality provision 
tasks on the basis of which DCS func- 
tionality control systems are designed. 

Thus in the course of DCS operation 
there appears a number of problems the 
solution of which secures its functionality 
and fulfillment of applied tasks computa- 
tional processes (which proceed from sup- 
ported business process). 

However simultaneous achievement 
of high level execution of all enumerated 
tasks is difficult. Such complete version 
of operation task statement we call as the 
task of maximal operation or maximal 
operational task. 

In practice the maximal task is re- 
duced. 

It is reduced in particular in the fol- 
lowing way. 

Among denoted problems the main 
task of OZeieZE task can be taken from 
any of them (is defined by PMD). Differ- 
ent versions are possible. 

1 . Hereby only one task is being con- 
sidered and complete operational task is 
reduced to FZE^OZei task. The given 
version is called minimal operational task. 

2. The main OZei task is accepted 
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as a backbone one for overall process of 
DCS control and DCS operation process. 
Then upon occurring the problem FZE 
task solution consists of two stages: 

first and foremost it is the solution of 
OZei main task; 

afterwards the second part of FZE 
task solution comes down to the solution 
of tasks set ZE' = ZE/OZei, which are 
represented as a sequence setup in the 
definite way: 

(ZE') -> (Zel, Ze2, Ze3,..., Zej,..., Zep> 

or as 

(ZE') — > (Zel — >Ze2 — >Ze3 — — ^Zej — — ^Zep). 

Criteria for putting the tasks in order 
can be causal, operational or informa- 
tional dependence between the tasks. 

Putting the problems in order can be 
static or dynamic. Selection of ordering 
version depends on features of DCS func- 
tionality which in its turn depends on its 
components makeup, structure and ar- 
chitecture as well as on the media of its 
functionality. 

Analysis of DCS 
functionality control tasks 

Among operational problems there 
will be considered the task of functionality 
provision, i.e., the task of DCS functional- 
ity control. Level of DCS functionality is 
defined with properties set: 

• reliability (H), appropriate for 
securing the continuity of the applied 
task solution, 

• protection of inner resources (N), 

• safety (Q), 

• correctness (K), 

• DCS functionality productivity 
(G), 

• DCS observability (H6), 

• DCS controllability (Yn), 

• DCS robustness (Ye), 

• convergence property of DC S con- 
trol process (Cx) and DCS functionality ef- 
ficiency (3$). 

Quantity and magnitude of every 
property fulfillment defines the level of 
DCS functionality. 

At that these properties belong to 
both separate components and to the sys- 
tem as a whole. 

The task directed towards maximal 
implementation of requirements to all 
DCS functionality properties will be 

7 


GISAP 

TECHNICAL SCIENCES, CONSTRUCTION AND ARCHITECTURE 

named a maximal DCS functionality 
task. These requirements will be named 
the meta-requirements (MT) to execute 
applied task. 

However simultaneous achievement 
of high level execution of all enumerated 
tasks is a difficult one. That is why upon 
solving the functionality tasks in practice 
the maximal task is reduced. One of the 
versions of DCS functionality task re- 
duction is as follows. 

Definition 1. DCS involves the func- 
tionality for solving the current acute ap- 
plied task V Zdi e ZD in minimum, if it 
possesses the properties T / =(H, N, Q, K, 
G), sufficient for complete solution of 
the task Vzdi e ZD within its life time 
(tiS, tiF). 

It is assumed that the properties are 
measured in the definite metrics and 
scale of measurement. 

The degree of implementation of 
every property is characterized by an in- 
dicator T / =(PH, PN, PQ, PK, PG). 

Therefore to solve every Zdi task it 
is necessary that DCS possesses minimal 
levels of functionality on every property. 

Zdie x FH(Zdi) = (PHH(Zdi), 
PHN(Zdi), PHQ(Zdi), PHK(Zdi), 
PHG(Zdi)). 

Definition 2. For Zdi task the re- 
quirement to 'F(Zdi) implementation is 
MT (meta requirements) of Zdi task, and 
KT are quality requirements. 

At the moment the indicator value of 
functionality ¥ is defined: 

'F(t) = F(H(t), N(t), Q(t), K(t), G(t)) 
= alH(t)+a2N(t)+a3Q(t)+a4K(t)+a5G 
(t), 

where Eai = 1 , magnitude ai is 
defined proceeding from meta require- 
ments. 

Definition 3. DCS is functional for 
actual task in case the level of its func- 
tionality corresponds to MTrequirements 
throughout its life time. 

In the course of fulfilling the com- 
putational processes 1) MT magnitude 
is altered, 2) DCS functionality level is 
changed due to random factors. There- 
fore to achieve the required level of func- 
tionality and its stabilization there is a re- 
source both in DCS itself and outside it. 

Therefore proceeding from meta re- 
quirements denoted in the applied task 
there is followed DCS functionality con- 
trol task based on existing functional re- 
sources. 

8 


Based on meta requirements makeup 
the structure of DCS functionality at the 
moment will be defined in the following 
way: 

'F(t) = F(H(t), N(t), Q(t), K(t), 
G(t)),=F({¥i(t): i-1,5}), 

where 'F(t) - current indicator of 
functionality, H(t) - indicator of relia- 
bility, N(t) - indicator of protection, Q(t) 
- indicator of safety, K(t) - indicator of 
correctness, G(t) - indicator of efficien- 
cy. 

Formulation of DCS (ZF) functiona- 
lity control task will be implemented 
from defining DCS conditions compo- 
nents different combinations of which 
create different aspects and consequently 
DCS functionality control task formu- 
lation. Status and form of inclusion of 
these components into the task structure 
depend on their measurement means as 
well as on boundary conditions of DCS 
functionality space spanned by the given 
task. Boundary conditions of the given 
task are formed by other problems of 
operational period of DCS. 

Based on the assumption that the rest 
components are formulated by other op- 
erational tasks we distinguish the follo- 
wing components makeup the combina- 
tion (IZ) of which defines various aspects 
of DCS functionality control task: 

IZ={MP(t), ZD(t), Bn(t), C(t), ^(t), 
PC(t), CZ(t), MT(t), KT(t), v F(t), ¥R(t), (t)}, 

where: MP(t) - DCS model for func- 
tionality task; ZD(t) - multiplicity of 
applied tasks solved in (tS, tF) time in- 
terval at DCS: ZD={Zdl,Zd2,...,Zdi,... 
,Zdn} ; tS - starting time, tF - finite time; 
Bn(t) - graph model of computational 
processes (Bn) of ZD and Zdi tasks; 
C(t) - controlled DCS state; ^(t) - inci- 
dent occurred at DCS; PC(t) - pathologic 
processes appeared at DCS due to ^(t); 
CZ(t) - goal state of DCS functionality, 
CZ(t)=<CZj CK(CZj)>, CZj - instance 
identifier CZ(t), CK(CZj) - character- 
istics; T'(t), T'R(t), W(t)- functionality 
level and resources, functionality crite- 
ria, where T'R(t) possesses the charac- 
teristics: T / R(t)=<x(t), Q(t) Dc(t), Th(t), 
Ng(t)> - characteristics of functional 
resources, where: x(t) - existence dura- 
tion, Q(t) - volume, Dc(t) - accessibil- 
ity, Th(t) - producibility; W(t)=(Wi(t): 
i=l,5) - general and particular criteria of: 
reliability, protection, safety, robustness, 
DCS efficiency. 


Scheduled processes including compu- 
tational ones executed at DCS and patho- 
logic processes create jointly current DCS 
states which are represented as C(t). 

Life span of applied task 
ZD e {Zdi ,Zd2, . . . ,Zdi, . . . ,Zdn} is de- 
fined for every Zdi by the interval (tiS, 
tiF), where: tiS, tiF - starting and finite 
time of Zdi. 

We will select one of task formula- 
tion versions of DCS functionality con- 
trol task. 

Process of ZF functionality task so- 
lution consists of several stages. All life 
span periods of ZF task consist of fol- 
lowing key moments: 

• till incident occurrence (tn-) 
(stage of normal state), 

• moment of incident occurrence 
(tn) (pathology phase), 

• after incident occurrence (tn+) 
(restoration phase). 

The task of DCS functionality con- 
trol appears when requirements and con- 
ditions to ZD solution are troubled. 

Functionality shall be controlled 
upon: 

• occurrence of incorrectness in 
DCS construction itself (constructive 
factor); 

• hazardous factor of outer media, 
i.e. upon disturbance of DCS functioning 
and operation mode due to incident; 

• changing the tasks characteris- 
tics, i.e., meta requirements. 

At that functional resources presen- 
ting resources allowing realization of 
goal and control solution can be closed 
and open, entering from outside. 

It is assumed that ZF task due to oc- 
currence cause is version 1-3. 

Theoretically there are three possible 
versions of identification of state in ZF 
task formulation through definitions: 

• incident ^(t), 

• state consequence PC(t) caused 
by incident ^(t), 

• trouble of fulfillment of condi- 
tions MT(t) and KT. 

In formulation let’s accept identifica- 
tion version ^(t) via PC(t) influenced at 
DCS elements state. 

ZF task is formulated based on com- 
ponents (1.1) in the way: 

1. Let the initial state and DCS con- 
ditions IZ task be: 

• state is setup as C(t) or 
C(t)={Ci(t)}; 
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• there are three time moments for 
the task: tn-, tn, tn+; 

• let the initial state of corporate 
information system (CIS) at tn mo- 
ment-^ be as C(t)eCZ, at that We = 
<wlc,w2c,...,wic,...,wnc>. We name it 
as pre-incident state; 

• resources stock: T'R(t). 

2. Let the fact C(t) g CZ has been 
found at tn=t moment which conforms 
to the fact that: BwieW = (wi(t)<wic), 
where wieW = {T(Hn), T(On), T(ILi), 
T(Th), T(3(J))}. 

Then: 

1) According to DCS states for every 
time interval (tn+, t'n+) measured for every 
time interval: xl : <C(tn+xl), C(tn+2xl),. . ., 
C(tn+kxl), C(tn+mxl)>. 

at t'n+ interval it is necessary to 
define pathology availability if any 
PC(t) and its characteristics: x(PC(t)) = 
(xPl,xP2,...,xPi,...,xPn) at (t'n+-tn )-> 
min. 

2) Based on characteristics x(PC(t)) 
= (xPl,xP2,...,xPf -- ? xP n ) it i s neces- 
sary to identify the type and copy ^(t) at 
t'n+ moment at (t'n+-t'n+)— » min. 

3) Based on <^(t), T / R(t)> it is ac- 
cepted that such new goal state CZh 
( new), which secures fulfillment of the 
condition (Mii - wi) -^min, i=l,n. 

4) Determine at DCS CZh, whereupon 
it is necessary to minimize consumption of: 
time, resources, A\|/i -^min: i=l,n value. 

5) To define such controlling condi- 


tions U which secure the selected CZh 
state at DCS 

To setup such CIS CH(t'"n+) state 
at f"n+ moment for which conditions 
CH(t'"n+)^CZH, U,) and qi^min, i=l,n. are 
fulfilled based on (C(t)eCZOK, U, CZh) 
One of the criteria is time consump- 
tion minimization for DCS transfer from 
current state to the domain of selected 
goal state represented as: qi=(t"'n+ 
- t"n+)^min, where CZOK -CZ, 
CZeCZOK surrounding, t"'n+ - time of 
ZOK new state setup. 

Different components with various 
combinations can be used out of IZ compo- 
nents makeup for the task implementation. 
For instance, for (tn-, tn) period current 
states for the task can be set up as follows: 
C(t)-KMP(t), BII(t), £(t), PC(t), v FY(t)>, 
C(t)-XBn(t), ^(t), PC(t)>, C(t) — ><£,(t), 
PC(t)>. At that different combinations of 
IZ components makeup can be used as 
prognosis state, ex.: 

Cnp(t)-XMP(t), ZD(t), Bn(t), C(t), £(t), 
PC(t), CZ(t), TTfit), MT(t), KT(t), W(t)>, 
Cnp(t)-XC(t), £(t), PC(t), CZ(t), 
T'R(t), MT(t), KT(t), W(t)>, 

Cnp(t)-KPC(t), CZ(t), 'PR(t), 
MT(t), KT(t), W(t)>. 

Selection of any version of DCS 
state representation depends on the 
DCS properties features, on strategy 
and goal of control and on the require- 
ments to DCS control processes com- 
pleteness. 


DCS states are defined by collec- 
tion of states of separate modules each 
of which implements certain operations 
of computational processes Mi module 
state of Oni of computational process 
is defined by DCS as: C(t) = <A1, A2, 
A3, A4>, where: A1 - module identifica- 
tion code fulfilling Oni e BIT operations; 
A2 - working parameters values; A3 - 
testing parameters values; A4 - pa- 
rameters characterizing functionality 
(H, 3, B, K, II), computed according 
to functionality dependence models/ 
formulas. 
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Marie Sklodowska-Curie 


Vci, I claim \hst radium co uld be used for lumen 
tralnmitl However, in interaction with 3 plague like you, 
my dear, radium can disintegrate and cauteanudear 
chain reaction!" 
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iAGENT OF ACTIVITY EVALUATION OF SOCIAL COMMUNITIES 

I.N. Ryjenko, Candidate of Technical sciences, Associate Professor 
Kyrgyz-Russian Slavic University named after B.N. Yeltsin, Kyrgyzstan 

Modern social development has entered into a new era when the information space and based on it the information community have become 
the real driving-force of development in all human activity spheres. 

Information community, as the social, economic and cultural system, has been recognized by scientists and researchers when changes became 
apparent in the society evolution. The main feature of development and formation of the new society is the increasing role of knowledge and based 
on it technologies. This is the acceleration of technological progress, reducing the share of production in the gross national product, service sector 
development, improving the quality of life. 


T he main characteristics of the new 
information society are associated 
with the rise of the person’s role and im- 
portance in production development and 
active influence on historical processes. 
Special value of person in all processes 
of society development, based on know- 
ledge, was determined by D. Bellom 
professor at Harvard University, who 
formulated the basic features of the in- 
formation society [1, 2]. These defini- 
tions have become the basis for all sub- 
sequent theoretical researches and reflect 
the evolution in the economic, social and 
cultural spheres of society: 

• in economic sector: the transition 
from production of goods to expansion 
of service sector; 

• in structure of employment: 
dominance of professional and technical 
class; 

• axial principle of society: the 
center of theoretical knowledge as a 
source of innovation and policy formu- 
lation; 

• future orientation: the special 
role of the technology and the technolo- 
gy evaluation; 

• decision-making: creation of a 
new «intelligent technology)). 

In the concept of «the information 
society as post-industrial society)), in- 
formation is considered as the econo- 
mic category and as the public domain, 
which transform all spheres of social life 
in progressive direction [3]. 

The foundation of the information 
society - computer technology, the main 
function of which is in considerable en- 
hancement the mental work of person. 
Informational and technological evolu- 
tion turns into a new production strength 
and will make possible the mass produc- 
tion of systematic information, new tech- 
nologies and knowledge. «The border of 
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the known)) will become the potential 
market, the possibility of solution of 
pressing problem and the cooperation de- 
velopment will increase. Intelligent pro- 
duction will become leading sector of the 
economy, the products of which will be 
accumulated and distributed through the 
use of new communication technologies. 

As the most important feature of the 
information society mark out its network 
temper, which replaces the previous 
structure of society’s division into social 
stratums, where the dominant processes 
in the society «are more increasingly or- 
ganized by the principle of networks)). 
A new social structure is presented by 
networks, and distribution of «network)) 
logic considerably affects the course and 
results of the processes associated with 
production, daily life, culture and politics 
[4]. The belonging to certain networks, 
and also the dynamics of development 
of some networks in relation to another 
becomes the most important source of 
information. 

The main feature of the post-indus- 
trial society - the formation of techno- 
logical production, for which is charac- 
teristic the production of wealth mainly 
by means of knowledge and informa- 
tion. Its basis is knowledge-intensive 
and resource-saving technologies. These 
include micro-electronics, telecommuni- 
cations, robotics, production of materials 
with in advance given properties, and 
biotechnology. 

Industrial society - a society of 
domination of mass production and mass 
consumption. In contrast, on a post-in- 
dustrial stage it acts the trend to enhance- 
ment of diversity and industrialization 
of needs and demand. There are qualita- 
tive changes of personal consumption, 
in which the share of needs of non-ma- 
terial, humanitarian character such as 
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social, intellectual and cultural grows. 
The structure of consumer preferences is 
changing. Maximizing the consumption 
of material goods is gradually giving 
way to aspiration to improvement the 
personality. The demand for goods and 
more high-class services used for lighte- 
ning life, saving time on housework, lei- 
sure, entertainment, sport and tourism is 
increasing. Requirements to quality of 
consumer goods, to their environmental 
purity are raising [5]. 

An important distinctive feature of 
the present stage of society develop- 
ment is the increasing its informatiza- 
tion, which is associated with providing 
stakeholders by reliable, exhaustive and 
timely knowledge in all human activities. 
The complication of industrial produc- 
tion, social, economic and political life, 
the change of dynamics of processes in 
all spheres of human activity have led, on 
the one hand, to an increase in require- 
ments for knowledge, and on the other - 
to the creation of new tools and ways of 
satisfaction of these wants. 

The rapid development of computer 
technology and information technologies 
formed the basis for the development of a 
society, constructed on the use of various 
information in all spheres of life and pro- 
fessional activity of people in culture, sci- 
ence, education, economics, health care, 
household sphere. In such society, the main 
object of management are not physical 
objects, and symbols, ideas, images, intel- 
ligence, knowledge [6]. 

Modem society has created a new 
environment - information space, which 
is similar to natural phenomena, exists 
independently, develops and interferes 
with a person’s life. Having created ano- 
ther reality - a virtual, where everything 
is very similar to the usual order of things 
and at the same time does not have any- 


thing in common. The emergence of in- 
formation space is the next round of the 
evolution of humanity, called up to take 
our community to the next level of de- 
velopment and caused by global changes 
in the requirements, shown by person to 
everything that surrounds and defines the 
success of interaction with other mem- 
bers of society. 

The information space is characteri- 
zed by new features so-called cloud com- 
puting, as the new organization of infra- 
structure and the application’s creation 
which replace the traditional client/server, 
multi-link and distributed solutions for 
automation various business - tasks. A 
new way to look at the whole process of 
automation of company activity and soft- 
ware development, to abandon the high 
input investment into infrastructure and 
its subsequent maintenance, and also to 
solve problems of fast deployment of ap- 
plications. 

Cloud computing - is such approach 
to the placement and providing applica- 
tions and computing resources, when 
applications and resources become 
available over the Internet by the way of 
services, consumed on various platforms 
and devices. 

Timely response to changing exter- 
nal factors is one of conditions of suc- 
cessful business. For example, the cur- 
rent market conditions and the actions 
of competitors may require to rapidly in- 
troduce a new product or service, having 
made thus a full cycle of planning, de- 
sign and development of an information 
system. Cloud computing will quickly 
allow to create the necessary capacity of 
infrastructure, without the need for initial 
investment in equipment and software. 
The traditional way of the deployment of 
the information system and the develop- 
ment of applications, may take consider- 
able time. 

In many ways, cloud computing 
is the result of the natural evolution of 
infrastructure of data processing and 
models of application for the creation 
and use of scalable distributed solutions. 
With the developing the methods of ap- 
plication’s construction of this type, the 
possibilities of infrastructure, in which 
they are performed, also have developed. 
This co-development has created condi- 
tions where infrastructure is separated 
from the applications, which are placed 


in it. The life cycle of infrastructure and 
lifecycle of applications is no longer as- 
sociated with each other, and it allows 
applications to take the advantages of the 
services, supported by infrastructure, and 
of the capabilities, having focused thus 
on business - functionality. At present 
the application in the cloud - a service 
remotely accessible through the internet 
channels. 

The existence in the modem infor- 
mation society of social networks prede- 
termines the development of new tech- 
nologies related to accumulation and in- 
formation processing. New technologies 
significantly influence the development 
of public relations, business management 
systems, policy pursued by local authori- 
ties and government policy in general. 
Information space (cloud) in this case 
serves as a platform for the exchange of 
information by means of which public 
opinion is formed, which is accompanied 
by explosions of civil disobedience and 
leads to the revolutionary process. 

Creation of the service in the cloud, 
acting as an zAgent (intelligent agent) in 
various fields of human activity, is one of 
the most popular solutions. 

/Agent’s role is not only the informa- 
tion accumulation, but also the ability to 
filter and provide knowledge. 

Let’s consider the possibility of creati- 
ng zAgent for analysis emerging problems 
of public opinion in a network informa- 
tion space or in the cloud and define the 
basic design decisions. At the creating zA- 
gent it is necessary to answer the question 
“what is to provide” and “how to provide” 
knowledge. The creating zAgent needs to 
be started with the creating a repository 
of knowledge of information flows. The 
stmcture of /Agent’s repository is deter- 
mined by the following factors: 

• the research environment; 

• the research objective; 

• the language of communication. 

The structure of the knowledge, 

represented by zAgent, depends on the 
user’s requirements about specificity of 
research environment and research ob- 
jective. 

An indicator of quality of /Agent’s 
service in terms of knowledge represen- 
tation is the ability to provide relevant 
knowledge. And the relevant knowledge 
should reflect changes of real objects in 
the research environment. 
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Let’s define multidimensional struc- 
ture of the repository of knowledge in the 
following way: 

Layer - a set of information flows in 
the cloud, describing some essence of the 
research environment. 

Function - set of filters of research 
direction. 

Network representations - reflect 
communications between the layers and 
functions. 

The designing a network representa- 
tions presents the greatest interest in creat- 
ing zAgent to search for information in 
the repository and is the most difficult in 
realization. The difficulty is that it is nece- 
ssary to observe the following principles of 
information representation in the cloud: 

• the principle of minimum of uncer- 
tainty; 

• unity and adequacy of information; 

• the inheritance of the current state; 

• comparability of results. 

Network representations determine 

the information flows, answering to the 
research direction. Model of the net- 
work representation of information on an 
interesting problem is represented in the 
following way: 

\/R 3 R g Q — » min g 0 ; 

where R - layer (set of information 
flows describing the research problem); 

Q - zAgent repository. 

Set of information flows describing 
the research problem it is defined as: 

f-.P -> R; 

where / - the target function / filter of 
research direction; 

P = (P p P 2 , P y ...) - set of informa- 
tion flows / network information. 

For the research of the information 
flows, describing the emergence of the 
problem of public opinion, and thus the 
activity’s evaluation of social communi- 
ties, zAgent must allocate the informa- 
tion flow with the greatest intensity of 
emergence. For a possibility of alloca- 
tion of information flow, we introduce 
the citation index of flow. Thus, the task 
of searching the information flow from 
its intensity can be presented as: 

X 

— » max ; 

x 0 


li 
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Fig. 1. Layer formation 



Fig. 2. Architecture of iAgent 


where Y - the intensity of information 
flow; 

x - citation index of information flow. 

Formation of public opinion in the 
network information space can be com- 
pared to natural phenomena, when they 
slowly but surely building up their force, 
and then call the disaster Fig. 1. 


Let’s define the architecture of zA- 
gent. First of all, it is the service using 
cloud technology and servicing users’ 
requests Fig. 2. 

The analysis of information flow by 
/Agent should be made in two modes. 
With the information accumulation in 
the repository about the state of the 


networks, forming information flow 
and the express the analysis, when the 
repository reflects the current state of 
the networks, forming information 
flow. 

Conclusions: 

The architecture zAgenta (intelligent 
agent) is developed to search for prob- 
lems of public opinion. 

The model of the network represen- 
tation of information is developed as a 
layer set of information flows. 

The task of formalizing of informa- 
tion flow from the intensity of emergence 
is solved, which allows to assess the ac- 
tivity of social communities. 
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Authors consider the possibility and feasibility of a given tabular function approximation by pozynom. Authors have shown that if the 
function is approximated by binomial pozynom, the solution of direct and inverse problems of sensitivity is obtained in an analytical form. 
Keywords: given tabular function, approximation, pozynom, direct and inverse problems system. 
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C haracteristic feature of the problemes 
of systems states optimal control is that 
optimality criteria in mathematical models 
are set in algorithmic form, since they do 
not have analytical expression, and can be 
determined only by numerical methods. 
This complicates the problem of analysis 
of optimal solutions regarding sensitivity. 
Inability to perform the complete analysis 
of optimal solutions, as a result of which 
place and role of separate control devices 
(CD) in the process of system states op- 
timization are determined, significantly 
reduces the value of the time-consuming 
optimization calculations. The example of 
such systems is electrical power system, in 
which optimality criterion (power losses 
during its transportation) has no analytical 
expression relatively parameters of CD [1]. 
The dependence of such optimality criteri- 
on on the parameters of CD can be defined 
and set in the form of the Table. 

One of the possible ways to solve opti- 
mal control problems without analytically 
set efficiency function is approximation of 
optimality criterion in order to obtain ana- 
lytical dependence on CD parameters. It 
should be taken into account that analytical 
dependence must be obtained in a form that 
would provide rapid and efficient technical 
and economic analysis of optimal solutions 
(sensitivity) by means of rather simple 
software. This is particularly important for 
on-line control of the systems states. 

The aim of the paper is to present 
tabular set function in analytical form, 
convenient for technical-economical 
sensitivity analysis of optimal solution. 

Approximation of tabular set 
function by pozynom 

Taking into account the factors, influ- 
encing the efficiency of practical realization 
of optimal states of the system the control 
task is formulated in the following way: 
F(x,u)^>min’ (1) 


under the conditions 
W(x,u) = 0; x e M x ; ueM u ,(2) 
where x - are the parameters of sys- 
tem state; u - are the parameters of regu- 
lating devices; W(x, u) -is constraint 
equation of controlling u and controlled 
variables x; M x , M u - are regions of ad- 
missible values of variables x and u. 

The dependence F(x, u) for feasibility 
analysis of optimal solutions is expedient 
to construct in relative units when opti- 
mal varient is taken as the basic one [2]. 
However, since dependences F*=f(u*.) in 
analytical form can not be obtained from 
the equation of system state, then com- 
putational experiment on the computer is 
carried out, as a result of this experiment 
data, needed for approximation, are accu- 
mulated. Search of approximating formula 
is performed among the pozynoms of the 
following form: 

p m 

F. = I M+b s u?) (3) 

1=1 i=l 

where F =F./F n , u =uAl. - are rela- 

* J O’ *J j Oj 

tive values of efficiency function and 
control variables; F , u., F n , u n . -are cur- 

’ J’ J’ O’ Oj 


rent and basic values of the function 
and control variables; a., b., a., B - are 
constants that form the character of the 
dependence and level of u*. impact on the 
value of F*; p - is a number of control 
variables; m - is a number of members 
of approximating pozynom. 

The values of coefficients a., b , a., B 

r r r *j 

for the j-th CD in (3) we obtain applying 
the least squares method. Then in general 
form the approximation of F*, for exam- 
ple, by binomial pozynom is reduced to 
the problem: 

n - 2] 

R(a,b,a,P) = y(Ri-R!) ^ => min 

1=1 J 

or n 2] 

R(a, b, a, P) = ^ f F n - au* L - buq j > => min 

1=1 \ 

(4) 

where F*i, ¥ n - are experimental 
and calculated values of the function in 
the 1-th point; n - is a number of experi- 
mental points, which are defined by the 
range and degree of regulation of CD. 

After simple transformations of minimi- 
zation conditions of the function R(a, b, a, P) 
we obtain the system of nonlinear equations: 


5R(r) 

5a 

5R(r) 

5R(r) 

5a 


= f, (r) = I Fk“ - a£ k- - b£ Fk“ +P = 0 ; 

i=l i=l i=l 

= f 2 (r) = J fikf - a J k“ +p - b£ Fk; p = 0 ; 

i=l i=l i=l 

= f 3 (r) = a-lna^F i k' 1: + a^F;k“ -lnk“ - a 2 -lna^k 2 “ - 


i=l 


i=l 


i=l 


-a 2 £ k 2a • In k“ - ab • In a £ kf +/? - ab£ k^ • In k“ = 0; 


i=l 


i=l 


i=l 


5R(r) 

5p 


= f 4 (r) = b • lnb^fikf + b^fikf • lnkf -b 2 • lnb^k 2/? - 


i=l 


i=l 


i=l 


-b 2 £ k 2/? • In k“ - ab • In b£ kf +/? - ab£ kf +/? • In kf = 0, 


i=l 


i=l 


i=l 
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where r = [a, b, a, P] - is vector of solved when admissible deviation of op- 
variables. timality criterion , from its optimal 

Regarding the variables a, b, a, p it value is set and corresponding admissi- 
is solved by Newton method according ble deviations from optimal value of con- 
to the scheme: trol variables &W* must be found. This 

where k - is iteration number. problem is illustrated in Fig. 2. 


Af,(r k ) 

5fi(r k ) 

0fi(r k ) 

0fi(r k )" 

0a 

0b 

da 


0f 2 (r k ) 

0f 2 (r k ) 

0f 2 (r k ) 

X 

0f 2 (r k ) 

0a 

0b 

da 


df 3 (r k ) 

0f 3 (r k ) 

0f 3 (r k ) 

0f 3 (r k ) 

0a 

0b 

da 


af 4 (r k ) 

0f 4 (r k ) 

0f 4 (r k ) 

0f 4 (r k ) 

0a 

0b 

da 

0(3 


k+1 k 

a -a 


b k+1 -b k 


a k+1 -a k 


P k+1 -P k 


+ 


h(r k ) 

f 3( rk ) 

h(r k ) 


= 0 


(5) 


lems. Let us solve it as follows. Divide 
both parts of equation (7) into 1+SF* • 
We obtain: 


a j 

1= t— u, + 

1 + <SF, J 


— b — u f;. 

1 + JF» J 


( 8 ) 


In (8) Tt | = 
and U 2 = 


a j a t 

— U, 

1 + SF, J 


b , 

— u»- - are relative por- 

1 + SE J 


tions of the components of the efficiency 
function or similarity criteria of optimal 
control process [3, 4]. As it can be seen 
from (8) 

TC i + 71 2 = 1- (9) 

The last equation is the expression of 


According to (5) the algorithm of the 
process of determination the coefficients 
of approximating pozynoms is developed 

Evaluation of the sensitivity 
of optimality criterion 

Having the expression for the efficien- 
cy function in relative units, in the form of 
pozynom (3), we can determine the sensitivity 
of optimality criterion F relatively control vari- 
ables u, especially, in case of deviation of their 
values from optimal ones. Fig. 1 shows the 
dependence F*(u*j) = + bjufj for the 

j-th CD. The additional increase of -optimal- 



Fig. 1. Direct problem of sensitivity 


\ 

F* 


5F* 

i kr 



k* + 


8k*' 

+ 

Zc 

© 

M \t 

k* 


normalization condition. Similarity crite- 
ria or weight coefficients n represent the 
fraction of each component of the effi- 
ciency function in its optimal value. 

From (8) it follows that between n 
and U*j there exists direct connection: 

/ \Wj 

1 + 5F* 


Fig. 2. Inverse problem of sensitivity (5u* _ , 5u* + - lower and upper admissible 
deviation of control variable from its optimum value) 


u* 


u *i = 


n. 


^ b 
1 + SF. 


j J 

y//?j 


( 10 ) 


Sim- 


ity criterion in case of discrepancy between the 
value of the control variable and its optimal 
value is determined: 

AF„j = ajU^ + bjU^ - 1 ■ (6) 

This is so-called direct problem of 
sensitivity. If necessary, additional in- 
crease of optimality criterion can be 
defined in units, in which functions are 
measured: AFj = AF* • F min ; 

Inverse problem of sensitivity is 
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The equation for determining 
boundary values of control variables is: 
ajiuj + bjuf; - 1 - £F, = 0 , 


1 + £F« = aj u“j + bjU^i • (?) 


Since one £F* can correspond se- 
veral Su*, then the inverse problem of 
sensitivity refers to the ill-posed prob- 


ilarity criteria Tli and 71 2 can be 
found by using the results of the solution 
of the dual problem [4] 


dW = 



X\ 

■ 

A] 



K k 1j 


— > max (11) 


under the conditions 

a ] n x + P-7r 2 = 0 ; 

n \ + K i - 1 ; 

n x > 0 ; n 2 > 0 . 


( 12 ) 
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From the system (12) we have 


71 , = 


_ ~P> . 




a. 


* 2=- 


(13) 


a rP\ 

Having substituted in (10) the value 
of similarity criteria from (13) we finally 


obtain 


u*j = 


u *j = 


a j(«j"^j) 

(l + 


x ! a i 


ypi 


(14) 


Thus, at the set value of insensitivity 
zone of optimality criterion 8F* the area of 
equieconomic values of control variables 
is within the limits of u“ -f- u*j for the 


j-th CD. Solution of the inverse problem is 
obtained in analytical form due to approxi- 
mation of efficiency function by pozynom. 

Conclusions 

1. Functions that have no analyti- 
cal expression, but can be set in tabular 
form, can be approximated by pozynom. 
Pozynom coefficients are determined by 
the method of least squares using stand- 
ard procedures for solution of nonlinear 
equations systems. 

2. Functions approximation by 
pozynom has certain advantages. In parti- 
cular, if it is used to analyze the sensitivity 
of optimal solution. Thus, the solution of 
the inverse problem of sensitivity is ob- 
tained in analytical form when admissible 
deviation of optimality criterion from its 
optimal value is set and it is necessary to 
determine corresponding values of control 
variables. 
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nPHMEHEHHE OEBEKTHO- 
OPHEHTHPOBAHHOTO nO^XOflA 
PEAJIH3AIJHH HMHTALfiTOHHOrO 
MOAEJIHPOBAHHR CHCTEM 
MACCOBOTO OECJMCHBAHHR 

3annyK 5LH., KaHA- TexH. HayK, aoucht 
M oHceeHKO E.B., KaHA. TexH. HayK, aoucht 
K ponHBHHifKaji B.E., KaHA. TexH. HayK, aoucht 
HB aHO-OpaHKOBCKHH HaifHOHaJIBHBIH TCXHHHCCKHH 
yHHBepcuTeT He(J)TH h ra3a, YKpaHHa 


Pa 3 pa 6 oTaHO nporpaMMHoe odecneueHne HMHTaiiHOHHoro Moae- 
jinpOBaHna noBeaeHna npoueccoB b KOMntiOTepHOH cncTCMe, KOTOpoe 
aaeT B 03 M 05 KH 0 CTB HCCJieAOBaTB npOneCCBI B 3 aBHCHMOCTH OT 3 aaaH- 
hbix aaropHTMOB ancneTHepH 3 auHH. 

KjnoneBbie cjiOBa: cncTeMbi MaccoBoro odcjiyacHBaHua, uMHTa- 
unoHHoe MoaejinpoBaHHe, ajiropHTMti AncneTuepimuHH. 

YnacTHHKH KOHQepeHUHH, HaunoHajibHoro nepBeHCTBa no HaynHofi aHannTHKe 


K OMnBIOTepHBie CHCTeMBI nOCTOnHHO 
pa3BHBaiOTca h CTaHOBnTcn donee 
MOHJHBIMH. B TO 5KC BpCMn paCHIHpneT- 
c n Hadop 3a^aH, KOTOpBie ohh pemaiOT, 
paCTeT HX KOJIHHeCTBO H nOTpedHOCTB 
B CHCTeMHBIX peCypCaX. HMHTaifHOH- 
Hoe Mo^ejiHpoBaHHe nBjineTcn moiuhbim 
HHCT pyMeHTOM, KOTOpBIH n03B0JineT 
onpe^ejiHTB onTHMajiBHBie CTpaTerHH 
AHcneTuepa Ann onpeAeneHHoro Hado- 
pa npoueccoB. TaKoe MOAennpoBaHHe 
no3BOjnieT nojiyuHTB donee AeTajiBHoe 
npeACTaBjieHHe o noBeAemoi npouec- 
COB B CHCTeMe, HeM np0TH03Hp0BaHHBie 
paeneTBi h pa3pa6oTKa aHajiHTHnecKOH 
MO^eJIH. 

HeCMOTpJI Ha 3HaHHTCJIBHBIH HHTe- 
pee k npodjieMe odcnyncHBaHHn npo- 
ueccoB B KOMnBIOTepHBIX CHCTeMaX, 
oeodeHHO npn pa3pa6oTKe h peajiH3a- 
Uhh onepaifHOHHBix CHCTeM, Bonpoey 
HMHTaifHOHHOTO MOAenHpOBaHHn nOBe- 
AeHnn npoueccoB b CHCTeMe 6 ojibhioto 
BHHM aHHH He yAennjiocB [1-7]. c- 
neTnepH3aifHH nBjineTcn oahoh H3 kjiio- 
HeBBIX KOHIfenifHH MH0r03a^aHH0CTH, 
(JjyHKitHOHHpoBaHHfl chctcm odiuero Ha- 
3HaneHnn h chctcm peanBHoro BpeMeHH. 
Jliodan KOMnBioTepHaa CHCTeMa Aonnc- 
Ha pacnpeAennTB cboh peeypCBi Mencuy 
mhothmh npoifeceaMH e noTempiajiBHO 
KOHKypHpyiOmHMH TpedOBaHHnMH. Cy- 
mecTByeT jihhib hcckojibko nporpaMM- 
HBIX npO^yKTOB, HCnOJIB3yeMBIX Ann 

3toh ifejin: MOSS, CPUSS, Cheddar h 
Ap. [1-7]. K He^ocTancaM AaHHBix ch- 

CTeM MOAeJIHpOBaHH^ M05KH0 OTHCCTHI 
HedojiBinoe hhcjio anropHTMOB AHcneT- 
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uepH3auHH, padoTy kotopbix mo)kho cbi- 

MHTHpOBaTB; HCB03M05KH0CTB HaCTpOH- 
kh nojiB30BaTejieM napaMeTpOB othx 
anropHTMOB; HH3KOe KOJIHHCCTBO CTa- 
THCTHne ckhx noKa3aTejieii, xapaKTepn- 
3yiomHx padoiy chctcmbi; Hepa3BHTBiH 
h HeyflodHBiii rpa(J)HHecKHH HHTep^enc. 
KpOMe toto, hh oahh H3 nporpaMMHBix 
npo^yKTOB He no3BOJDieT npOBecTH 
HMHTaifHOHHoe Mo^ejiHpoBaHHe noBe- 
Ae HHn npoueccoB b MHoronpoueccop- 
HOH CHCTeMe. ri03T0My aKTyaJIBHOH H 
ifejieeoodpa3HOH nBjineTcn pa3padoTKa 
CHCTeMBI HMHTaifHOHHOTO MOAenHpO- 
BaHHn, KOTopaa AOJUKHa ocyiuecTBjwTB 
Mo^ejiHpoBaHHe HHHUHajiH3 au,HH odejiy- 
)KHBaHHn npOIteCCOB C HCn0JIB30BaHHeM 
3a^aHHBix anropHTMOB ^HcneTnepH3a- 
IfHH, a TaK5Ke BBIBOAHTB CTaTHCTHHeCKHe 
noKa3aTejiH h rpa^HnecKHe pe3yjiBTaTBi. 
HHTep(J)eHC nporpaMMBi AonnceH ode- 
eneuHBaTB npOBeAemie HcejiejfOBaHHH 
h aHajiH3 pe3yjiBTaT0B de3 npHMeHeHHn 
^onojiHHTejiBHBix epe^CTB nporpaMMH- 
pOBamin [7]. 

CornacHO e BBimeH3JionceHHBiMH 
TpedoBaHH^MH eo3^aHO nporpaMMHoe 
odeeneneHHe Ann MOAennpoBaHHn npo- 
ifeeeoB ^HcneTnepH3aifHH b komhbio- 
TepHBix CHCTeMax. ^aHHBiii npo,zjyKT 
peajiH30BaH e noMontBio n3BiKa npo- 
rpaMMHpOBaHHn C++ e HcnojiB30BaHH- 
eM Kpoee-njiaT(J)opMeHHoro HHCTpyMeH- 
Tapnn pa3padoTKH Qt BepcHH 4.6.0. IlpH 
pa3padoTKe nporpaMMBi eodmo^ajiHCB 
OCHOBHBie npHHIfHnBI odBeKTHO-OpHeH- 
THpOBaHHoro nonxona [7]. 

IlporpaMMa coctoht H3 hcckojibkhx 


KjiaeeoB, odBeKTBi kotopbix, b npoifec- 
ee ee BBinojiHeHHn, B3aHM0^eiiCTBy- 

IOT MQHKffy COdOH. YCJIOBHO HX M05KH0 

pa3^ejiHTB Ha KjiaecBi rpatjjHnecKoro 
HHTeptjieHca, HcnojiB3yeMBie Henoepe^- 
CTBeHHO Ann B3aHM0AeiiCTBHn e nojiB- 
30BaTeJieM, H BBIHHCJIHTeJIBHBie KJiaCCBI, 

C03AaHHBie Ann cjjyHKifHOHHpoBaHHn ea- 
Moro nApa nporpaMMBi. 

nporpaMMa no3BOJineT cbimhthpo- 
BaTB noBeAeHHe chctcmbi MaccoBoro 
odcjiyncHBaHHn, a hmchho KOMnBiOTep- 
HOH CHCTeMBI C 3aAaHHBIM KOJIHHeCTBOM 
odcjiyncHBaioiAHx ycTpoiiCTB (npouec- 
copOB), odpadaTBiBatoiueH HeKOTOpoe 
MHoncecTBO 3aAan (npoueccoB), comacHO 
c y Ka3 aHHBiMH anropHTMaMH AncneTne- 
pH3aifHH. npoueccBi, nocTynatoiiiHe b ch- 
CTeMy Ha BBinojiHeHHe, xapaKTepH3yiOTcn 
onpeAeneHHBiMH CBOHCTBaMH : ckopoctbio 
nocTyniieHHn b CHCTeMy h cpeAHHM Bpe- 
MeHeM odcjiyncHBamin. nporpaMMa hmh- 
THpyeT odpadoncy AaHHBix npoueccoB c 
TaKHMH BXOAHBIMH XapaKTepHCTHKaMH B 
3aBHCHM0 CTH OT 3aAaHHBIX n0JIB30BaTe- 
jieM yKa3aHHH h bbiboaht CTaTHCTHnecKHe 
pe3yjiBTaTBi hx BBinojiHeHHn . 

nporpaMMa MOAennpOBaHHn npo- 
ueccoB AHcneTnepH3auHH coAGpncHT 
cneuyioiuHe KjiaecBi: 

SchedulerForm - Kjiacc rpa(J)HnecKO- 
ro HHTepiJjeHca nporpaMMBi Ann padoTBi 
c nojiB30BarejieM; 

Scheduler - ueHTpajiBHoe bbihhcjih- 
TejiBHoe nApo nporpaMMBi c MeTOAaMH- 
anropHTMaMH AHcneTnepH3auHH; 

ProcessParameters - onncBmaeT na- 
paMeTpBi npoueccoB b CHCTeMe; 


QueueParameters - onHcamie onepe- 

b CHCTeMe; 

CpuParameters- onHCBraaeT npoijee- 
COpBI CHCTeMBi; 

KjiaccBi ProcessParameters, Queue- 
Parameters u CpuParameters odBABjieHO 
^py)KecTBeHHBiMH Kjiaccy Scheduler. 
3 to CAenaHO #jhi Toro, hto 6 bi mcto^bi 
nocjie^Hero hmcjih iiojihbih ^ocTyn k 
3 aKpBITBIM 3 JieMeHTaM 3 THX KJiaCCOB. 
TaKHM o 6 pa 30 M, ^py}KecKHe KjiaccBi, ko- 
TOpBie He HMeiOT COdCTBeHHBIX MeTO^OB, 
^aKTHHeCKH HBJHHOTC 5 I CTpyKTypaMH 
Kjiacca Scheduler. 

Kjiacc Scheduler nBjineTCn ochob- 

HBIM BBIHHCJIHTeJIBHBIM KJiaCCOM npO- 
rpaMMBi. OaKTHuecKH oh npeACTaBjiaeT 
co 6 oh Kjiacc KpaTKoepouHoro nnaHH- 
pOBHJHKa, HMHTHpyiOmHH BBinOJIHCHHe 
npoijeeeoB, pacnpe^ejiaa npoijeeeop- 
HBie peeypCBi coraacHO 3 a#aHHOMy aji- 
ropHTMy £HcneTHepH 3 aijHH. 

06 bcktbi 3Toro Kjiacca co3^aiOTca 
MeTo^aMH Kjiacca rpaijiHHecKoro hh- 
Tep(j)eHca SchedulerForm, kotopbim 
codcTBeHHO h ynpaBjineT nojiB30BarejiB, 
3a^aiOmHH BXO^HBie XapaKTepHCTHKH 
CHCTeMBi. 

IIpH eo 3 AaHHH o 6 bckt Kjiacca 
Scheduler nojiynaeT HHijiopMaijHio 
o KOJiHuecTBe npoi^eeeoB b CHCTe- 
Me, KOTOpBie Heodxo^HMO odpadoTaTB 
(mProeessAmount), 3 a^aHHoe kojih- 
uecTBO npoijeccopOB (mCpuAmount) 
h ouepe^eH (mQueue Amount). A aH_ 
hbih Kjiacc co^epiKHT yKa 3 aTejiH Ha 
3 jieMeHTBi ^py}KecTBeHHBix eMy Kjiae- 
cob ProcessParameters * process, 
CpuParameters * epu h QueueParameters 
** queue. K 3 aKpBiTBiM HjieHaM Kjiacca 
Taioice othocht 3 a^aHHBie nojiB 30 Bare- 
neM CKopocTB nocTynjieHHa npoijee- 
cob b CHCTeMy (mAvgArrivalSpeed) h 
cpe^Hee BpeMn BBinojiHemui npoijeeea 
(mAvgBurstTime). 

KoHCTpyKTOp Kjiacca Scheduler, hc- 
nonB 3 ya Bxo^HBie napaMeTpBi: 3 a#aH- 
Hoe nojiB 30 BaTejieM kojihhcctbo npo- 
ijeccoB, npoi^eceopOB h ouepe^en, a 
Taioice yKa 3 aTejm Ha jipyyKQCKHQ KjiaccBi 
ProcessParameters, QueueParameters h 
C puParameters ^HHaMHue ckh co 3 ^aeT 

odBeKTBI 3 THX KJiaCCOB. 

MeTOA RandomizeData (), hc- 
nonB 3 ya BBe^eHHBie nojiB 30 BarejieM 
CKopocTB nocTynjieHH^ npoijeeeoB b 
CHCT eMy, THn paenpeAejieHHn 3 thx hh- 
TepBanoB nocTynjieHH^, epe/piee BpeMu 


o 6 ejiy 5 KHBaHH 5 i npoijecca h ero pacnpe- 
fleneHHe, reHepnpyeT £jin o}K£oro npo- 
ijeeea cjiyuaHHBie bcjihhhhbi BpeMeHH 
nocTynjieHHn b CHCTeMy h Heodxo^HMO- 
ro BpeMeHH odcjiy)KHBaHH 5 i c 3 a#aHHBi- 
mh paenpe^ejieHHaMH. Oh padoTaeT no 
cjie^yiomeH cxeMe: 

• BBIHHCJHieTCfl Cpe^HHH HHTepBaJI 
BpeMeHH MQyKjxy nocTymieHmiMH npo- 
ijeeeoB b CHCTeMy, odparao nponoprpi- 
OHaneH ckopocth nocTynjieHHii; 

• BpeMn nocTynjieHHn b CHCTeMy 
kslukjioto npoijeeea onpeAejraeTCii ok 
eyMMa BpeMeHH nocTynjieHHn npeaBiay- 
mero npoijecca h epe^Hero HHTepBajia 
BpeMeHH MQyKjxy nocTynjieHHeM (^jhi 
A eTepMHHHpOBaHHoro THna paenpe^e- 
jiemni). npH BBidope nyaeeoHOBCKoro 
pacnpeAejieHHn BenHHHHa HHTepBajia 
reHepHpyeTC^ c noMomBio reHepaTOpa 
cjiynaHHBix HHcen c 3KcnoHeHijHajiBHBiM 
paenpe^ejiCHHeM, bxo/jhbim napaMe- 
TpOM £JHI KOTOpOTO HBJIfleTCH BCJIHHHHa 
cpe^Hero HHTepBajia; 

• onpeflejraeTCn Heodxo^HMoe 

BpeMn o6cjiy)KHBaHH5i kslukjioto 

npoijeeea no 3 a^aHHBiM cpe^HHM 3 Ha- 

neHH^M fljia fleTepMHHHpoBaHHoro p ac _ 

npeflejieHira, h creHepHpOBaHHBiM ok 
b npe^Bi^ymeM cjiynae 3 HaneHHeM £jin 
3 KcnoHeHii,HajiBHoro paenpeAejieHmi. 

MeTO^ InitializeData() HHHii,HajiH 3 H- 
pyeT npoi^eccBi b CHCTeMe, npHCBaHBan 
HM H^eHTH^HKaTOpBI h yKa 3 aTejiH Ha 
cjie^yiomHe npoijeecBi. 

MeTO^Bi ^HcneTnepH3ai^HH RunFcfs(), 
RunRr(), RunSjf(), RunPp(), RunMfq() 
padoTaiOT c HHHUHajiH 3 Hp 0 BaHHBiMH o 6 b- 
eicraMH npoijeccoB, npoijeeeopOB h onepe- 
Aeh coraacHO cbohx ajiropHTMOB. 

K aTpndyTaM Kjiacca othochtch 
CT aTHCTHnecKHe noKa 3 aTejin, xapaKTe- 
proyiomHe padoTy ajiropHTMOB ^hc- 
neTnepH 3 ai^HH: cpe^Hee BpeMa odopOTa 
npouecca (avgTumaroundTime), cpejj- 
Hee BpeMa 05 KH^aHHn (avgWaitingTime) 
h HopMajiH 30 BaHHoe BpeMn odopo- 
Ta (normTumaroundTime). Mem^ 
Calculate Statistics (), HcnojiB 3 ya hh- 
(JjopMai^mo o BBinojiHeHHBix npoi^ee- 
eax, a MeTO^Bi GetData () h GetCriteria 
0 HcnojiB 3 yiOTCii AJia nepe^ann nojiy- 
neHHBix ^aHHBix k odueKTy Kjiacca 
SchedulerForm h noejieAyiomero hx bbi- 
Bo^a. MeTOA CaleulatePlotStats() ejiy^cHT 

^JI^ Cdopa CTaTHCTHHeCKOH HH^opMa- 

h,hh o npoi^eeeax b (JiopMe y^odHoii 
ee rpa({)HHecKoro npeACTaBjieHHu. Oh 
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padoTaeT e nepeMeHHOH mPereentiles, 

MeTOflOM fljia dBICTpOH COpTHpOBKH 

MaecHBOB QuiekSort() h yo 3 aTeji^MH 
**mpBurstTimes, *mpWaitingTimes, 
*mpNormTumaroundTimes Ha Macen- 
BBI, KOTOpBie AHHaMHHeCKH C 03 ^ai 0 TCa 
KOHCTpyKTOpOM Kjiacca Scheduler. 

KopOTKO onumeM padoTy ^aH- 
hoto MeTO^a: npoi^eecBi e noMonjBio 
(|iyHKij,HH Quicksort () rpynnHpyiOTca 
b nepijeHTHjiH (mPereentiles) b coot- 
BeTCTBHH eo BpeMeHeM hx odcjiy)KHBa- 
HHH. HaCTB npOI^eCCOB C MHHHMaJIBHBIM 
BpeMeHeM odcjiy>KHBaHmi nona^aeT b 
nepBBiii nepi^eHTHjiB, Taoa 5Ke nacTB 
npoi^eeeoB 3 a HCKjnoneHHeM npe^BiAy- 
mnx nona^aeT bo BTOpoii nepi^eHTHjiB, 
h T.fl. BBiHHCJuieTCfl Rim Ka^oro nep- 
i^eHTHjia epe^Hee 3HaneHHe BpeMeHH 
o^cH^aHH^ npoi^eeea h H0pMajiH30- 
BaHHoro BpeMeHH odopOTa, xpammjH- 
eca b MaccHBax mpWaitingTimes h 
mpNormTumaroundTimes, cootbct- 
CTBeHHO. MeTOA GetPlotStats() nepe^a- 
eT nojiyneHHBie pe3yjiBTaTBi k odneKTy 
Kjiacca SchedulerForm. 

Kjiacc ProcessParameters xapaKTe- 
pH3yeT npoueecBi, Haxo^aiuHxca b ch- 
CTeMe. 

KaJKJIBIH odueKT 3TOTO KJiaeea - 3TO 
npoi^eee, KOTOpBiii onncBiBaeTca onpe- 
^ejieHHBiM HadopOM napaMeTpoB, koto- 
pBie yCJIOBHO M05KH0 pa 3 #eJIHTB Ha ^Be 
rpynnBi. Bxo^HBie (cHCTeMHBie) - Heno- 
epe^CTBeHHO xapaKTepH3yiOHiHe npo- 
uece npn ero HHHii,HajiH3 an,HH , h bbixojt- 
HBie (cTaTHCTHnecKHe), KOTOpBie dy^yT 
HcnojiB30BaTBca npn ^ajiBHeiimeM hc- 
cjie^OBaHHH ajiropHTMOB AHcneTHepH3a- 
h,hh. K nepBoii rpynne OTHoeaTca: 

• H^eHTH^HOTOp npoi^ecca (id); 

• npHOpHTeT npoi^ecca (priority), 
ecjiH oh yo 3 aH nojiB 30 BaTejieM; 

• BpeMU BX05K^eHH5I B CHCTeMy, 

T.e. HHHii,HajiH 3 aii,HH (arrivalTime); 

• BpeMa, HeodxoAHMoe npoi^eeey 
^jia BBinojiHeHHa (burstTime); 

• cocToaHne npoi^eeea (state); 

• yo3aTejiB Ha ejie^yiomHH hhh- 
i^HajiH3HpoBaHHBiii npoi^ecc (* next). 

OraTHCTHHecKHe napaMeTpBi, hc- 
HHCJI^eMBIX B XO^e BBinOJIHeHHH npo- 

i^eeea, ejie^yiomHe: 

• BpeMn Hanajia odpadoTKH npo- 
ijecca (epuArrivalTime) 

• ocTaBmeeen BpeM^ pa- 

doTBi npoi^eeea 3 aBepmeHHn 

(remainBurstTime) 
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SchodlulerForm 


-ui 

nnRes&archCount 

-mExpCriteria 


^rt_runBurtton_dicked{) 

+on_^lciilat*^coiintBiittori_clicked[) 

+on_riijllAvigCrit 0 riaBiitton_clicked() 

■PrintStatisticsO 

=Plol5lalistics() 

-GetPcountO 


-mCpu Amount 
■mOjetieA mount 
-mPnocessAmount 
-rnAvgArrivalSpsad 
-mAvgBurstTim* 

-rnAvgT uinanoundTime 

-mAvg^ailingTime 

-mAvgNofmTurnanoundTInna 

-rnPeroen tiles 

-**nnpBiirstTimfis 

■"mpWaitirgTimes 

-^mpNormTurnaroundTirnes 


Scheduler 


+&chedulerO 

+RunFcfs() 

+RunRrt) 

+RunSJf() 

+RunPp() 

+RunMfq() 
^RandomizeDataO 
+Gel;RandomizedData ( ) 
InitlalizeQatajf) 

+Calcu lateStatisticsQ 

+CalculatePlotSlats() 

+GetData() 

+GetCfiteria(3 

+GetPlotStats() 


Phc. 1. B3aHMoaeiiCTBHe mctoaob h aTpiidyTOB Kjiaccos 
Scheduler , Process? ammeters. Queue Parameters, CpuParameters 


• BpeMfl 3 aBepmeHHJi npoijecca 
(finishTime) 

• BpeMfl nojiHoro o6opOTa npo- 
ijecca (tumaroundTime) 

• BpeMn oncHAaHHn (waitingTime). 
KancAan H 3 onepe^en, 3 a^aBae- 

Man nojn>30BaTejieM, onncBiBaeTcn c 
noMomtio Kjiacca QueueParameters, 

KOTOpbiii co^ep 5 KHT yKa 3 aTejii> 

Ha ajieMeHT onepeAH (* element). 
Kjiacc napaMeTpOB npoijeccopOB 
CpuParameters eoAep)XHT yKa 3 aTejii> 
Ha npoijecc, xoTopBin odpadaTBiBaeT- 
c n (* onCPU), a Tax>xe KBaHT BpeMeHH 
(timeSlice), ecjin oh yica 3 aH nonB 30 BaTe- 
neM, OTBe^eHHbiii Ha BBinojiHeHHe xanc- 
Aoro H 3 npoi^eccoB. Ododmemiyio cxeMy 
BbimeonncaHHoro B 3 aHMOAencTBHn Me- 
toaob h aTpndyTOB KjiaccoB Scheduler, 
ProcessParameters, QueueParameters h 
CpuParameters bo3mo)xho H 3 o 6 pa 3 HTB 
cjie^yiomHM o 6 pa 30 M (pnc. 1 ). 

Kjiacc SchedulerForm HcnonB 3 yeTcn 
Ann HHTepaKTHBHOH padOTBI C n 0 JIB 30 - 
BaTeneM. 06bcktom 3Toro Kjiacca nBnn- 
K>Tcn (JiopMa rpa(J)HHecKoro HHTepiJieHca 
nporpaMMBi. C ee noMomBio nojiB 30 Ba- 
TeJIB BBOAHT XapaKTepHCTHKH CHCTeMBI 
Ann flajiBHeiimero MOAennpoBaHHn, AaeT 
yxa 3 aHHn othochtcjibho HcnojiB 3 yeMBix 
anropHTMOB, nonyuan b pe 3 yjiBTare He- 
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odxo^HMBie CTaTHCTHuecKHe h rpa(J)Hue- 
CKHe ^aHHBie. 

MeTO^Bi Kjiacca SchedulerForm hc- 
nonB3yiOTcn b ochobhom Ann BBiBO^a no- 
jiyueHHBix pe3yjiBTaTOB MonenHpOBaHHn 
odbeKTaMH Kjiacca Scheduler. Ochob- 
HBie MeTO^Bi h arpndyTBi odenx B3au- 
MO^eHCTByiOmHX KJiaCCOB, 0T06pa5KeHBI 

Ha puc. 2. Tax mctoa PrintStatisticsQ, 

nonynan AaHHBie ot odnexTOB Kjiacca 
Scheduler uepe3 ero mctoabi GetData() i 
GetCriteria(), bbiboaht xapaicrepHCTHKH 
npOI^eCCOB H CTaTHCTHHeCXHC KpHTepHH 
anropHTMOB flHcneTHepH3ai;HH. 

Mctoa PlotStatisticsO HcnojiB3y- 

eTCJI BBIBO^a ipa(J)HKOB, KOTOpBie 

OTo6pa)KaiOT BnnnHHn CTparerHH nna- 
HHpOBaHH^ BBinojiHeHHJi npoijeccoB. 
Oh nonyuaeT AaHHBie c noMomBio Me- 
To^a GetPlotStats() oduexTa Kjiacca 
Scheduler. 

,H,nn nonyneHHn mujiopMaijHH o xo- 
jiHuecTBe npoi^eceoB b onepeAH h ko- 
JIHHeCTBO BBinOJIHeHHBIX npOI^eCCOB B 
HexoTopBiH, 3a^aHHBiii nojiB30BaTejieM, 
MOMeHT BpeMeHH cymecTByeT mctoa 
G etPcount (). 

HecMOTpa Ha enynaiiHoe reHepn- 
pOBaHHe BXO^HBIX ^aHHBIX HHOr^a npH 
npoBe^eHHH 3KcnepHMeHTa HeodxoAHMO 

nOBTOpHTB MOAeJIHpOBaHHfl HCCKOJIB- 


ko pa 3 , hto6bi AodHTBcn HexoTOporo 
ycTOHHHBoro pe 3 yjiBTaTa, a hmchho 
Cpe^HHX 3 HaueHHH CTaTHCTHHeCXHX no- 
xa 3 arenen Rim xancAoro H 3 anropHTMOB 
£HcneTHepH 3 aijHH. Tax, nepeMemian 
mResearchCount ncnonB 3 yeTcn ann 
no^cueTa xonnuecTBa npOBe^eHHBix 
MO^enupOBaHKH, a nonyneHHBie epeA- 
HHe 3 HaueHHn xpHTepneB xpamrren b 
MaccHBe mExpCriteria. Bbiboa AaHHoro 
MaccHBa 3 HaueHHH BBinonHneT BBirney- 
noMnHyran ^yHxi^un PrintStatistics(). 

fl,nn HHTepaxTHBHoro B 3 aHMO- 
AencTBHn c nonB 30 BaTeneM xnacc 
SchedulerForm HMeeT cnei^uanBHBie 
MeTO^Bi, t.h. cnoTBi. B cpe^e Qt cno- 
tbi - 3to ^ynxi^HH, xoTOpBie pearHpy- 
K)T Ha curHanBi nonB 30 BaTenn h bbi- 
nonHniOT HyncHBie ^eHCTBun. 

Tax, HanpHMep, cnoTBi 
on_configToolButton_clicked(), 
on_statsToolButton_clicked() h on_ 
graphToolButton_clicked() ncnonB3y- 
K>Tcn Ann ocymecTBneHHn nepexoAOB 
MencAy cexijHnMH nporpaMMBi. A cnoT 
on_nullAvgCriteriaButton_clicked() - jjjm 

odHyneHHn cpeAHHx 3HaneHHH CTaTHCTH- 
necxHx noxa3aTeneH anropHTMOB ahc- 
neTHepH3an,HH. CnoT on_runButton_ 
clickedO nBnneTcn ochobhbim CBn- 
3yioiAHM MeTOAOM o6bcxtob xnacca 
Scheduler h o6bcxtob ^opMBi rpatjm- 
necxoro HHTep^eiica. OnnmeM ero pa- 
6oTy donee noApodHO, noexonBxy oh 
nBnneTcn oahoh h3 xmoneBBix nacTen 
nporpaMMBi. 

Flocne Hancaran xHonxn 3anycxa 
nporpaMMBi MOAennpOBaHHn, AaHHBiii 
cnoT nonynaeT bbcaghhbic nonB30BaTe- 
neM BxoAHBie AaHHBie H3 $opMBi. 

Co3AaeTcn npoTOTHnHBiii odnexT 
xnacca Scheduler, xoHCTpyxTOp xoTOpo- 
ro b xanecTBe bxoahbix AaHHBix nonyna- 
eT 3aAaHHoe nonB30BaTeneM xonnuecTBO 
npoijeccoB, npOAeccopOB h onepeAeii 
CHCTeMBI. 

^aHHBiii oduexT odpadaTBiBaeTcn bbi- 
meonHcaHHBiM mctoaom CBoero xnacca 
RandomizeData(), HcnonB3yioiAHH BBe- 
AeHHBie nonB30BaTeneM exopocTB noeiy- 
nneHHn npOAeeeoB b CHCTeMy, epeAHee 
BpeMn odenyncHBaHHn npoueeea h thhbi 
paenpeAeneHHn 3thx BennunH. 

B 3 aBHCHMOCTH ot 3 aAaHHBix nonB- 
30 BaTeneM anropHTMOB AncneTnepH 3 a- 
Ahh, eo 3 AaiOTcn AononHHTenBHBie odu- 
exTBi xnacca Scheduler, no OAHOMy ajih 
xa)XAoro H 3 anropHTMOB. 
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CpiiParameter& 


Scheduler 


-mGpu Amount 

-mOuaiieArnount 

-mProcessAmoijnt 

■*cpu : FrocessFaramelers 

-**queue : FrooessParametefs 

-'process : ProcessParamatars 

-mAugAmval$paad 

-mAvgEurstTime 

+ RunFcf50 
+ RunRr() 

+ RunSjf() 

*RunFp() 

+ RurMfq() 

+ RandamlzaData() 
+<petRandornlz&d Dalaf) 
+lnitializeData() 
+CalcuilateStatistics( ) 
+CalculatePiolStai 5 ( ) 
+{3etDaia(} 

+ Schedule^) 


■"onGPU ; Proces^Parametera 
-tlrneSlice 


+CpuFarametereO 


QucucParamctors 

■Element : PnocsssParanisljerE 
+QueuePara melfit s( ] 


FrocessParametera 


-id 

-priority 

■airrvBlTIme 

-burstTirne 

-state 

-*nsxt 

■cpuArrivalTime 

-remainBurstTime 

-fintehTime 

-turnaraundTima 

-wailingTime 


+Proces5Parametere<) 


Phc. 2 . B 3 aHMOAeiiCTBHe mcto/job h aTpnSyTOB Kjiaccos 
Scheduler Ta SchedulerForm 


C noMonjbio MeTO^a 
GetRandomizedData() oth oObcktbi 
nonynaiOT ot npOTOTHna h^chthh- 
HBie Hadopbi creHepHpoBaHHBix Me- 
to£Om RandomizeData() ^aHHBix, 
#anee k hhm npHMeHneTcn mcto# 
InitializeData(). 

OdbeKTBi Knacca Scheduler odpada- 
TBraaiOTcn comacHO cbohx anropHTMOB 
^HcneTHepH 3 aitHH RunFcfs() - anropHTM 
«FIFO», RunRr() - anropHTM KpyroBoro 
nnaHHpOBaHHH, RunSjf() - anropHTM bbi- 
6 opa KpaTuaHmero npouecca, RunPp() 
- anropHTM nnaHHpOBaHHn c npeanouTe- 
hhamh nnn RunMfq() - anropHTM mhoto- 
ypOBHeBOH onepe^H c odparaoH cbibbio. 

MeTO^Bi Knacca SchedulerForm 
PrintStatistics() h PlotStatistics(), hc- 
nonB 3 yn ccBinxy Ha odpadoTaHHBie oOb- 
eKTBi, nonyuaiOT h BBmonnT pe 3 ynBTaTBi 
MO^enHpOBaHHn. 

AnropHTMBi nHcneTuepH 3 auHH 
RunFcfs(), RunRr(), RunSjf(), RunPp(), 
RunMfq () nBnniOTcn MeTO^aMH Knacca 
Scheduler h HauHHaiOT padoTy c ero o 6 b- 
eKTaMH nocne HHHH,HanH 3 an,HH bxo^hbix 
^ aHHBix. AnropHTMBi padoTaiOT c o 6 b- 
eKTaMH KnaccoB ProcessParameters, 
QueueParameters h CpuParameters, T.e. 
npoiteccaMH, ouepeAHMH h npoiteccopa- 

MH. 

IIporpaMMHoe odecneucHHe hmh- 
TaitHOHHoro MO^enHpOBaHHn noBe- 
AChha npoiteccoB b KOMnBiOTepHOH 
CHCTeMe ^aeT bo 3 mo 5 khoctb nccne- 

^OBaTB npOIteCCBI B 3 aBHCHMOCTH OT 
3 a^aHHBix anropHTMOB £HcneTuepH 3 a- 
h,hh. Enaro^apn 3 TOMy mo)kho onpe£e- 
nHTB onTHManBHBie xapaKTepHCTHKH h 
CT paTernn ^HcneTuepa chctcmbi ^nn 
padoTBi c 3 a^aHHBiM HadopOM npoitec- 
cob. HcnonB 30 BaHHe napa^HrMBi odu- 
eKTHO-opHeHTHpOBaHHoro nporpaM- 
MHpOBaHHn no 3 BonneT npe£CTaBHTB 
Kanc^Biii sneMeHT chctcmbi OT^enBHBiM 
odbeKTOM, a (jtyHKIJHOHHpOBaHHe 3 TOH 
CHCTCMBI - HX B 3 aHMO£CHCTBHCM. Ena- 
ro^apn otkpbitocth h decnnaTHOCTH 
cpe^Bi Qt, b KOTopoh co 3 #aBanacB npo- 
rpaMMa, cymecTByeT bo 3 mo)khoctb 
pa 3 padoTKH ^ononHHTenBHBix nnn 
ycoBepmeHCTBOBaHHe cymecTByiomHx 
Mo^yneii. 
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UDC 628.5.66 

CREATION OF MATHEMATICAL MODELS 
OF COMPLEX PROCESSES BASED ON 
PRINCIPLES OF GENETIC ALGORITHMS 


M. Gorbiychuk 1 , Doctor of Technical Sciences, Professor 
M. Shufnarovych, 2 assistant 

Ivano-Frankivsk National Technical University of Oil and 
Gas, Ukraine 1 

Ivano-Frankivsk State Medical University, Ukraine 2 

A method of creation of mathematical models of complex 
processes based on principles of genetic algorithms is developed. This 
method allows synthesizing mathematical models of any level without 
preliminary selection of the number from selection rows. The method 
will be useful in improvement of oscillatory processes predictions 
accuracy, such as the level of the Dniester river. 

Keywords: synthesis of mathematical models, genetic algorithm, 
selection criterion, population, chromosome. 

Conference participant, National championship in scientific analytics 


YflK 628.5.66 

nOCTPOEHHE MATEMATHHECKHX 
MO^EJIEH CJIO/KHbIX nPOItECCOB 
HA nPHHUfinAX TEHETHHECKHX 
AJITOPHTMOB 

TopdnHHyK M.H 1 ., ^-p TexH. HayK, npotj). 
IlIy(j)HapOBHH M.A 2 ., accHCTeHT 
HBaHO-OpaHKOBCKHH HaifHOHaJIBHBIH TCXHHHeCKHH 
yHHBepCHTeT HetjiTH h ra3a, YicpaHHa 1 
HBaHO-OpaHKOBCKHH HaifHOHaJIBHBIH Me^HIfHHCKHH 
yHHBepCHTeT, YicpaHHa 2 

Pa3pa6oTaH mcto^ nocTpoeHna MaTeMaTnnecKHx Moaenen cjio>k- 
hbix npoiieccoB Ha npHHiimiax reHeTHnecKHx anropHTMOB. ,Z],aHHi>m 
MCTOa, aaeT B03M0)KH0CTb CHHTe3HpOBaTB MaTeMaTHHeCKHe MOaeJIH 
jik)6oh cjio^chocth 6e3 npeaBapHTejiBHoro Bti6opa nncjia paaoB ce- 
jieKHHH. MeToa HaiUeT npHMeHemie b noBtimeHHH tohhocth nporao- 
30B KOJie6aTem>HBix npopeccoB, HanpHMep ypOBHa peKH ^HecTp. 

KjnoHeBbie cjiOBa: chhtc3 m aTe mbth h e c k hx MO^ejien, reHeTHne- 
ckhh anropHTM, KpHTepHH cejieKHHH, nonyjianna, xpOMOCOMa. 

YnacTHHKH KOH(J)epeHUHH, HaunoHanbHoro nepBeHCTBa no HaynHon aHannTHKe 


T T enoMy pmy npoijeccoB dkohomh- 
I LuecKoro h DKonorHuecKoro xapaic- 
Tepa npHcyma rapMOHnnecicaa cocTaB- 
JDHOmaa C HeKpaTHBIMH HaCTOTaMH, ko- 
Topaa MO^ejiHpyeTca BBipa^eHHeM: 

<V) = A + Z(4 “»( to y)+ B i co 4 to y))> (0 

J=1 

me t - TaicrBi orcueTa BpeMeHH, 
t = 1^,3, . . NAg , Aj , Bj - napaMerpBi 
rapMOHHHecKoro pima (1); 

COy = C0 y -_7 + AcO y - HeicpaTHBie nacre- 

™> j= 1,2,3,... 

oifeHKH napaMeTpOB pima (1) 
Heodxo^HMO BBinonHeHHe ycnoBHa [1] 

N> 3m + 1 . HfleHTH(j)HKaijH5i napa- 

MeTpOB MO^eJIH (1) npOHCXO^HT B He- 
CKOJIBKO DTanOB [2]. IlepBBIH 3Tan - BBI- 
HHCJieHHe 6aJiaHCOBBIX K03(})(j)HIJHeHT0B 
a P H3 yCJIOBHH MHHHMH3aifHH HeBH3KH 

N-m 

B=Y, b r {2) 

i=m+ 1 

me 

m-1 

b t = g{i + m) - £ a p {g{i+ p ) + 

p=0 

+ si J ~ p))+gii-m) 

i=m+l,N-m’ 0TCHe ™ 


peajiH3aifHH npoifecca b momchtbi Bpe- 
MeHH, CHMMeTpHHHO pa3MeiIjeHBI OTHO- 
CHTeJIBHO npOH3BOJIBHOH TOHKH 1 . 
HTax, 6y^eM pernaTB 3aflany 


N-m f m-1 

min: /(a)= £ p g u 


p=0 


,(3) 


rae a=(a 0 ,a 1 ,...,a m _ l ) 

BeKTOp BeCOBBIX K03(})(|)HIJH- 

eHTOB; z ; m - g(i+ m) + g{i- m) ; 


g ! ,, = s(i+p)+g\i-p); T- 


CHMBOJI 


TpaHCnOHHpOBaHHH MaTpHIf. 

3a#any (3) 3anHineM b MaTpHHHO- 
BeKTOpHOH (J)OpMe 

min : /(a) = (z m - F m a) T (z m - F m a) X 4 ) 

a 

Lie; . 


g(2m+ /)+ g{l) 

_ _ g(2m+2)+g(2 ) 

Z m ~ 

g{N)+g(N-2m) 


BHe He BBinojiHaeTca, to Haxo^eHiw 
a cneAyeT pernaTB ypaBHeHHa (5) o^hhm 
H3 HHCJieHHBIX MCTO^OB [3]. 

Ha BTopoM 3Tane cocTaBjiaeTca 

ypaBHeHHe 

m-1 

a 0 + ^CL p cos(pc o) = cos(mti) 

p=i 

JJjm npOH3BOJ3BHOH HaCTOTBI CO, KOTOpOe 
c noMomBK) peicyppeHTHoro coothoiiichhm 
[1] cos(p<jd) = 2cos((p - 7)m) cosay - 
- cos((p - 2}ay ) , p = 2,m npHBOAHTca k 
ajiredpaHuecKOMy ypaBHemno /23 -toh CTe- 
neHH oTHocHTejiBHo z= cos ay 

P m Z + P^ , + ... + P I z + P 0 = Oi 7) 
CyTB TpeTBero 3Tana 3aKjiiOHaeTca b 
onTHManBHOM CHHTe3e rapMOHHHecKoro 

pw(l). 



g{m+2)+g(m) 

g(m+3)+g(m-l) 

g{2m)+g(2) 

2im+2) 


) g(m+4)ig{m) 

g[2m+l)+g(3) 


2^N-m) g(N-m+i)+g(N-m-l) g(N-m+2)+g(N-m-2) ... g{N-i)+^N-2m+l) 


MHHHMH3aifHH BBipa^ceHHa (4) npH- 
bo^ht k HOpManBHOMy yp aBHCHHK) Ta- 
ycca 

F T F a = F T z ■ (5) 

r m r m Uj 1 m V ’ 

H3 nocneAHero ypaBHeHHa mojkho 

HaiiTH 



HcnojiB30BaTB (JiopMyjiy (6) mo)kho 
JIHHIB TOma, KOma pa3MepHOCTB BeKTOpa 
Ot HeBejiHKa h Maipnifa Fj n F m iiBjiaeTca 
XOpOHIO odyCJIOBJieHHOH. Ecjih 3TO yCJIO- 


npe^jiOHceH no^xoA nocTpoeHHa Ma- 
TeMaTHnecKHx MOAenen, ocHOBaHHBiH 
Ha H^eax reHeTHuecKHx anropHTMOB. 
Be a peajiH3aifHa hcxo^hoh bcjihhhhbi 
npoifecca hjih aBjieHHa N pa36nBa- 
eTca Ha TpH nacra b TaKOH nponopipoi 

[2]: N r - 0. 7N, N q = 0.2N h 

N r = 0.1N. MH05KeCTBa ^aHHBIX 
N r + Nq onpe^ejiaiOTca BecoBBie ko- 
34)$ HI t H eHTBI CC P H3 ypaBHeHHH (4) 
no MeTO^y HCKjnoHeHHn Taycca c bbi- 
6opOM rjiaBHoro sneMeHTa [3]. PemeHHe 
ypaBHeHna (7) ^aeT bo3mo)khoctb HaiiTH 
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nacTOTBi CDy, j = l,m. Toma, Ha mho- 
}KecTBe ToneK N n hco 6 xo^hmo 

Hairra napaMeTpBi MO^ejiH (1) Aq, A - , 
Bj [7]. C03^a^HM XpOMOCOMy £JIHHOH 
m, b kotopoh Ha z-tom MecTe 6 y^eT cto- 

HTB HOJIB HJIH e^HHHIja B 3aBHCHMOCTH 
OT Toro HaCTOTa CD - H3BHTa H3 BBl6paH- 
Horo nonHoro pima m hjih ocTaBjieHa. 
Ha6op xpoMOCOM o6pa3yeT nonyjnmHio. 
B 3a#aHH cHHTe3a Mo^eiieH KOJiebaTejiB- 
hbix npoijeccoB (JiyHKijHeH npHcnoeo- 
6jieHHOCTH, KOTOpaa n03B0JiaeT BBl6paTB 
HaH6onee npHcnoco6jieHHBie oco 6 bi H3 
nonyjnmHH, BBiCTynaeT KOMbHHHpOBaH- 
HBIH KpHTepHH CeJieKI^HH [5] 


p = + B 2 


( 8 ) 


rJ 2 

me ll d - KpHTepHH cMememra, koto- 


Pbih bbihhcjihctch no (jiopMyjie: 

±{ gl {R)-g,{S)) 2 


(9) 




me B - (jtyHKijHfl hcbh 3 kh ( 2); 

g-^R), g-(S) ~ BeJIHHHHBI, BBIHHCJieHBI 
Ha MH05KecTBe Tonex TV no (jiopMyjie 
(1), a K03(J)(J)Hi;HeHTBi MO^ejiH (1) Han- 
^eHBi Ha MHO)KecTBax N r + Nq h N s . 

r eHCTHHe CKHH aJITOpHTM COCTOHT H 3 

cjie^yiOH^Hx rnaroB [4]. 

1111. CjiynaHHBiM o6pa30M (jiopMH- 
pyeTCH nonyjnmHH c / oco6en, Ka^c^aa 

H 3 KOTOpBIX HBJIHCTCH XpOMO COMOH £JIH- 

hoh m. 

1112. Rim Ka)K^OH XpOMO COMBI BBI- 
HHCJIHCTCH KpHTepHH CeJieKIJHH (8). 

B COOTBeTCTBHH C MOfleJIBIO (1) (j)Op- 
MHpyeTca MaTpHi^a 


MHO^cecTBax ToneK Nr + Nq H N S 
BBIHHCJIHIOTCH HeHyjieBBie K03(j)(j)HII,HeH- 

TBI A q , A j ’ B j MO^ejiH ( 1 ) nyTeM pe- 
rneHHa HOpMajiBHoro ypaBHeHHH Tayeea 

FrF r A r = F T R g R , (10) 


F[ F s A s - Fg g s , 


(11) 


1 r _ (M M a Ar) M Ar) a (r) Ar) \ 
^R-yV > A 1 ’°1 ’-™2 ’°2 


,a —[ A s ) A s ) A s ) pL s ) 

- y *0 ’ i 7 D 1 ’^2 ’ D 2 ’• 


- BeKTOpBi napaMeTpOB MO^ejin; 


■ is = (#' r] -e' ' 1 ‘■’' V '' 1 ) 7 ■ 

BeKTOpBi OKCnepHMeHTaJIBHBIX ^aHHBIX 
Ha MHO)KecTBe ToneK N R + Nq h N s . 

no H3BCCTHOH COBOKynHOCTBIO KO- 
3({)(J)HIIHeHTOB A r H Ag MO^CJIH (1) 
Ha MH05KecTBe ToneK N bbihhcjihiot 

M = F nevAR . s(s)= F new A s . 

3HaneHHe KpHTepHH cejieKipiH Haxo^HT 
Ka>K^OH xpOMO combi no (JiopMyjie 
(9 ) h b pe3yjiBTare nojiynaiOT mrouk e- 
CTBO 3HaneHHH Pi . 

1113 . Onpe^ejiaiOT 

Pmin = m i n Pi- ( 12 > 

igM 

Ecjih MHHHManBHoe 3HaneHHe (12) 
KpHTepHH cejieici^HH (9) He npeBoexo^HT 
HeKOTOporo nonoHCHTejiBHoro 3HaneHHH 
8 , to npOHCxo^HT ocTaHOBKa ajiropHTMa. 
OcTaHOBKa ajiropHTMa TaioKe M05KeT npo- 
H30 HTH b ejiynae, Koma ero BBinojiHeHHe 



" 1 

sincoj 

COSttj 

sin co 2 

COS CD 2 

sin go m 

COS CD m 

F = 

1 

sin( 2 (£>j) 

cos(2(Qj) 

s/n( 2 cx) 2 ) 

cos(2<d 2 ) 

sin{ 2 cD n 

7 ) cos(2cd m ) 


1 

sin{ Mo , ) 

cos^Ntij) 

s/n(N(£> 2 ) 

COs(]\fcD 2 ) 

sin{ Ncd m ) 

cos( Afo ) 


B xpOMO eoMe y^BanBaeM cahhhijbi 
h HyjiH noTOMy, hto Ka^oii nacTOTe 
00 j eooTBeTCTByeT napa ko3(|)(|)hijh- 
eHTOB Aj, B r B Mo^ejin (1) Bcer^a 
npHCyTCTByeT K03(J)({)Hi;HeHT Aq , TO 
b XpOMOCOMy Ha nepByio no3HijHio ^o- 
6aBjineM c^hhhhhbih reH. C MaTpni^Bi 
F (JlOpMHpyiOT HOByiO MaTpHI^y F new 
nyTeM h3bhthh Tex ctoji6hob c MaTpH- 
H,BI F , HTO OTBenaiOT HyjIHM XpOMO CO- 
MBI & d Q . MaTpHijy F r o6pa3yiOT 
nepBBie N R + Nq ctoji6i^bi MaTpHI^BI 
F 'new* a BT °Pyio - noejie^HHe No . Ha 


He npHBO^HT K yjiyHHieHHIO (J)yHKII,HH 
npHcnoeo6jieHHH hjih b tom ejiynae, kot- 
M ajiropHTMOM ynce BBinojiHeHO 3a^aHHoe 
HHCJIO HTepailHH. noejie BBinOJIHeHHH 
o^hoh H3 Tpex yejiOBHH H3 nonyjiHHHH 
BBiGnpaeTCH xpoMoeoMa fl , ko- 

Topoii BBinojiHHeTCH ycjiOBHe (12). noejie 
onepai^HH yaBoeHHH h npHeoeAHHeHHH 
eflHHHHHoro reHa nojiynaeM - S 3Ta 

xpoMoeoMa 3a^aeT CTpyKiypy MO^ejin on- 
THMaJIBHOH CJI05KH0CTH H (JlOpMHpyeT Ma- 
Tpnijy F . nepepaeneT napaMeTpOB mo- 
Aejin (1) ocymecTBjiHeTCH Ha MHoncecTBe 


Bcex ToneK hcxo^hoto MaecHBa ^aHHBix. 

1114 . B ^aHHOM ajiropHTMe ncnojiB- 
30BaH MeTOA TypHHpHoii cejieKi^HH. Bee 
xpOMO combi pa36nBaiOTCH Ha noArpyn- 
nBi, name Bcero no 2 - 3 oco 6 h b ksluk- 

AOH, C nOCJie^yiOmHM BBl60p0M H3 ksluk- 
AOh o6pa30BaHHoii noAipynnBi xpOMO- 
combi e jiyHineil npHcnoeo6jieHHOCTBio. 

1115 . OnepaTOp MyTai^HH e BepOHT- 
J HOCTBK) P m H3MeHHeT 

3HaneHHe reHa b xpo- 
MOCOMe Ha npOTHBO- 
nojioraoe, to ecTB e 1 
Ha 0 hjih e 0 Ha 1. One- 
paTOp CKpemHBaHHH CO- 
CTOHT H3 flByx 3TanoB. Ha nepBOM 3Tane 
BBiGnpaeTCH jiynnian xpoMoeoMa H3 no^- 
rpynnBi oeo6eii no KpHTepHio eejieKi^HH. 
B pe3yjiBTaTe nojiynaeM HOByio nonyjin- 
H|HIO XpOMOCOM, B KOTOpOH npHMeHHIOT 
onepaTop CKpemHBaHHH. noejie BBinoji- 
HeHHH onepaTopa CKpemHBaHHH npoHC- 
xo^ht nepexo^ k HI 2. 

AHaJIH3 H3MeHeHHH ypOBHH BO^bl B 
p. /],HecTp noKa3BiBaeT, hto co BpeMe- 
HeM HMeeT mccto TpeH^ h(t), KOTOpBiii 
hocht jiHHeiiHBiH xapaKTep, h cyme- 
CTByeT rapMOHHHecKaH eocTaBjiniomaH 
G[t) o6yejiOBjieHa cc 30 hhbim H 3MeHe- 
HHeM MeTeOpOJIOrHHeCKHX yCJIOBHH 
[6], T.e. 

H t = H t + G{t)+ h( t)- (13) 

H3 3aBHCHMOCTH (13) 6 biji BBI^CJieH 
JiHHeiiHBiH TpeHfl 

^)=0 O +0yZ, (14) 

r^e 0 q , 0 j - napaMeTpBi jiHHeiiHO- 
ro TpeH^a, HaH^eHHBie no MeTO^y Han- 
MeHBHIHX KBa^paTOB. 

Ha pne. 1 noKa3aH pe3yjiBTaT pa6oTBi 
nporpaMMBi, HanHcaHHOH e HcnojiB30Ba- 
HneM pa3pa6oTaHHoro MeTo^a b epe^e 
MatLab, me 3HaKOM «o» otmchchbi 3 kc- 
nepHMeHTajiBHBie ^aHHBie, a «+» - pe- 
3yjiBTaT paeneTa no ^opMyjie (1). no- 
ejie BBijjejieHHH H3 OKcnepHMeHTajiBHBix 
^aHHBix rapMOHHHecKoro TpeH^a nojiy- 
HHJIH OCTaTOK - H t = H t - ( c(t) +h(t) ■ 

BejiHHHHa H t HBjnieTCH ^yHKi^Heii 
napaMeTpOB, onpe^ejiniomHx noro^HBie 
yCJIOBHH, T.e. 

H t = V (T t , f t , f t _ u f t _ 2 , f t _ 3 ,v t ,p t M 15 ) 

me T t - epeAHecyTOHHaH TeMnepaTy- 
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40 1 j 1 1 1 T 
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t. Ao6m 

Phc. 1 . rapMOHHHecKHH TpeHa KOJieSjuoiperocn npopecca (p. flHecTp) 


hbix MeTOflOB, HanpHMep, mqtoji Taycca 
c Bbi 6 opOM raaBHoro aueMeirra [3]. 

Kax npaBHjio, CTpyKTypa MO^ejin 
(16) HeH3BeCTHa, HTO npHBO/JHT k He- 
o 6 xoahmocth npOH3BOJibHoro Bbi6opa 
KaK HHCJia (jtyHXIJHH, Tax H BH^a CaMHX 
(jtyHXIJHH B MO^eJIH (16). Il03T0My 6bIJI 
npe^JioiKeH HH^yxTHBHBra mqtoji caMO- 
opraHH3ai^HH Mo^enen [1], H^eifflyio 
CTOpOHy KOTOporo onpe^ejiaeT TeopeMa 
re^ejia. 

Rim Bbi6opa CTpyKTypbi MOflenH hc- 
nojib3yiOT KpHTepHH peryjiapHOCTH 


Nq 

m-y ,) 2 

Iif 

i=l 


(23) 


pa B03#yxa, °C; f t - xonnnecTBO oca#- 
kob, MM/cymKu ; V t - cpeaHecyronHaa 
CKOpocTB BeTpa, m/c; p t - cpe^Hecy- 
TOHHoe 6 apOMeTpHnecKoe ^aBneroie, 
mm. pm. cm., t - Texymee AncxpeTHoe 
BpeMa, k = 1^,3 - CMemeHHe bo Bpe- 
MeHH. 

CooTHomeHHe (15) 6y#eM HcxaTB b 
BH^ e nonHHOMa 



i=0 j=l 


t= 1,N. (16) 

, ^ (m+ n )/ 

me M = — - xojiHHecTBO 

m!n! 

HneHOB nojiHHOMa (16) [7]; «3y - xo3(j)- 

n 

(J)Hii,HeHTBi nojiHHOMa; ^ sj < m - CTe- 

j=i 

neHH apryMeHTOB, - Bxo/jm>ie Benn- 

HHHBI B Xa)X^OM HaSjIIO^eHHH t {Xj = T r 

x 2 = ft 5 x 3 ~ ff-l ’ x 4 — ft - 2 ’ 

*5= f t-3> X 6= v t ’ x 7 = P t y 

CncTeMy ypaBHeroril (16) yao6HO 

npe^CTaBHTB B MaTpHHHO-BeXTOpHOH 
(JiopMe 

y = Fa , (19) 

rae y={y 1 ,y 2 ,-,y N ) T - bh- 

HHCJieHHoe 3HaneHHe BBixo^a Mo^ejiH 
(16 ) b xa)x^0H TOHxe Ha6jiio^eHHH; F 
- MarpHiia pa3MepOM Nx M, 3JieMeHTBi xo- 
Topoii npoH3Be^eHHa apryMeHTOB npH na- 
paMerpax ay, a =(a 0 ,a I ,...,a M _ I ) T - 
BexTop napaMeTpoB Mo^ejiH (16). 

3Haa Y t h y t , i= 1 ,N, mojxho bbi- 
hhcjihtb xpHTepHH annpoxcHMaijHH 


j(a ) = ^ ( Y t — y t ) 2 • MHHHMH3aijHJi 

t=l 

xpHTepHH annpoxcHMai^HH npHBO#HT x 
cooTHomeHHK) F Fa — F Y, xoto- 

poe Ha3BIBaiOT HOpMaJIBHBIM ypaBHeHH- 
eM MeTo^a HaHMeHBHiHx xBa/jpaTOB. H3 
3TOrO COOTHOHieHHH MO)XHO HailTH 

a = [f t f\ 1 F t Y- ( 22 ) 

HcnojiB30BaTB (jiopMyjiy (22 ) mojxho 

jihihb Tor^a, xoma pa3MepHO ctb BexTO- 

pa napaMeTpoB ~a HeBejiHxa h MaTpHija 
T 

F F ABjnieTCfl xoporno o6ycjiOBjieH- 

HOH [8 ]. EcJIH 3TO yCJIOBHe He BBHIOJIHfl- 
eTca, to rjik pemeHHfl ypaBHeHHH (22) 
cjie^yeT HcnojiB30BaTB o^hh h 3 hhcjich- 


H MHHHMyMa CMeiljeHHfl 

i(y,(R)-y,(Q )) 2 

A 2 {R,Q)=^ • (24) 

I yf 

1=1 

Ecjih BBi6paH xpHTepHH perynap- 
hocth ( 23 ), to ^aHHBie sxcnepHMeH- 
Ta pacnpe^enaiOT [2]: N R — 0 . 7 N h 
Nq = 0 . 3 N , a npH BBi6ope xpHTepna 
(24) - N r = 0 . 5 N i Nq = 0 . 5 N- 

PeajiH3aiiH5i HH^yxTHBHoro MeTO^a 
caMoopraHH3ai^HH Mo^eneH ocymecT- 
BjHieTCJi no3TanHo: nepBBiii 3Tan - reHe- 
pai^HH MOAejieii-npeTeH^eHTOB (b onpe- 
^eneHHOM nopa^xe noBBimeHHa cjio)x- 
hocth), btopoh 3Tan - ot 6 op jiynmeii 
Mo^enH no xpHTepmo cenexi^HH (23 ) 
hjih ( 24). 



22 


Phc. 2 . 3 aeHCHMOCTb ypoBHH bo ibi b p. ^HecTp ot noro^Hbix ycjiOBHil 


GISAP 

TECHNICAL SCIENCES, CONSTRUCTION AND ARCHITECTURE 


C03£a£HM XpOMOCOMy £JIHHOH M, b 
kotopoh Ha 1 -tom MecTe 6yAeT ctoutb 

e^HHHI^a HJIH HyjIB B 3aBHCHMOCTH OT 

toto, napaMeTp a y, / = 0 ,M — . MO^e- 

JIH (16) OTJIHHHBIH OT HyjHI HJIH HyjieBOH. 
C HanajiBHOH nonyjnmHH xpomocom 
nyTeM 3BOJiioijHOHHoro OT6opa Hy^cHO 
BBi6paTB Taxyio, XpOMOCOMy, KOTOpan 
o6ecneHHBaeT MHHHMajiBHoe 3HaneHHe 
KpHTepHu cejieiojHH (23) hjih (24). Aji- 
ropHTM pemeHHn nocTaBjieHHOH 3a#aHH 
aHajiorHHeH paHee pa3pa6oTaHHOMy c 
toh jihhib pa3HHii,eH, hto He ocymecT- 
BjiaeTCn onepai^Hn y^Boemie reHOB b 
XpOMOCOMaX. 

HaH^eHHBie 3aBHCHMOCTH h ( t ^, 
G ( t ) H y t AaiOT B03M05KH0CTB HaHTH 

fit = G{t )+h(t) + y t . (25) 

Ha pHC. 2 «+» o6o3HaHeHBi BBiHHCJie- 
HHe 3HaneHHH no (jiopMyne (25), a 3HanKOM 
«o» - 3KcnepHMeHrajiBHBie 3HaneHHa ypoB- 
H5I BO/JBI B p.^HeCTp. A^eKBaiHOCTB MO^eJIH 
npoBepfljiacB c noMomBio K03(j)(j)Hi£ieHTa 
KoppejimiHH Ky = 0,98746 , ™ CBnne- 


TejiBCTByeT o bbicokoh CTeneHBKoppejwHHH 
MQyKJSy BeJIHHHHaMH Yj h y ’ . 

TaKHM o6pa30M, npHMeHeHne ujxeu 
reHeTHnecKHx ajiropHTMOB k nocTpoeHHio 
cjio}khbix MaTeMaTHnecKHx Mo^ejieH jiaeT 

B03M05KH0CTB BBl6paTB OnTHMcUIBHyiO nO 
CTpyKType a^eKBarayio MO^ejiB h 3HanH- 
TeJIBHO yMeHBHIHTB o6bCM BBIHHCJieHHH. 
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efficiency. 
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TEPMOMOflEPHH3AH,IiH )KHJIBIX 
3AAHHH - KOpZfA OHA EE3YEBITOHHA? 

Kjibihhhkob PK)., acnnpaHT 
E3epCKHH B.A., A-p TexH. Hayx, npotj). 
MoHacTtipeB Il.B., A-p TexH. Hayx, AOijeHT 
TaMdOBCKHH TOCynapCTBeHHBIH TeXHHHeCKHH yHHBepCHTeT, 
PoCCHU 

IlpeAJioaceHa MCTOAHKa ouchkh npe^ejiOB OTcpouKH peajnoaiiHH 
TepMOMOa,epHH3aunn 5KHJIEIX 3/iaHHH, OCHOBaHHafl Ha yCJIOBHH 6e3- 
yfiEITOHHOCTH nepBOHauaJIBHBIX 3aTpaT. npH OIieHKe TtjxjtCKTHBHOCTH 
Bjio^ceHHH yuHTEiBaeTca TexHiiuecKoe cocToaHue paccMaTpHBaeMoro 
3^aHHa h ero ocTaTOUHEin cpOK cjiyacfiEi. 

KjuoueBbie cjiOBa: TepMOMoa,epHH3au;Ha, uucTaa ^ucKOHTupy- 
eMaa 3KOHOMHH cpeACTB, ^onycTHMoe BpeMa OTcpouKH, 6e3y6EiTOH- 
HOCTE, OCTaTOHHEIH CpOK CJiyacSbl. 

YnacTHHKH KOH(J)epeHLi,HH, HaunoHajibHoro nepBeHCTBa no HaynHoii aHannTHKe, 
OTKpbiToro EBponeiicKO-A3HaTCKoe nepBeHCTBO no HaynHoii aHannTHKe 

THpOBaHHH npOMOKyTOHHBIX flOXO^OB, 
C OCTaBHIHMCH CpOKOM CJiy)K6BI 5KHJIOK) 
AOMa (T ocr \ neT) c MOMeHTa peajiH3aifHH 
Tenji03aiifHTHBix MeponpuaTHH, koto- 
pBIH M05KeT 6paTB OTCHCT KaK OT Ha- 
CToamero MOMeHTa, Tax h c HeKOTOpofi 
OTCpOHKOH OT HCTO (T nas , JieT). PaBeHCTBO 
/jaHHBix BenHHHH noApa3yMeBaeT, hto 
M eponpmrran no TepMOMO^epmmijHa 
KaK MHHHMyM OKynaTca. npe^ejiBHoe 
3HaneHHe yKa3aHHOH otcpohkh h hbjih- 

eTCa HCKOMOH BeJIHHHHOH. rpatjmnecKan 
HHTepnpeTaifna paccMaTpHBaeMoii 3a^a- 
hh npe^CTaBiieHa Ha pnc. 1 . 

TaKHM o6pa30M, H3 pncyHKa 1 CTa- 
bhtcji acHO, hto Haxo^eHHa a ony- 
CTHMOH OTCpOHKH TepMOMO^epHH3aifHH 
aHanH3HpyeMoro 3AaHHn HeodxoAUMO 
oifeHHTB ero ocTaroHHBiH cpOK cny}K6Bi, 
hto, HecMOTpa Ha Ka5Kymyioctf npocTO- 
Ty, aBjiaeTca otacjibhoh 3aAaneH, Tpedy- 
lomefi BHHMaTejiBHoro aHanH3a. 

3. OijeHKa ocmamoHHoao cpoKa 
cnyjtcGbi sdciHUH 

IIpH OlfeHKe 3(j)(J)eKTHBHOCTH BJIO- 
5KCHHH Ba)KHO yHHTBIBaTB TexHHnecKoe 
cocTonHne paccMaTpHBaeMoro 3^aHHa, 
KOTOpoe bo MHoroM onpeAenaeT ero 
ocTaTOHHBiii cpOK cjiy}KdBi. B KanecTBe 
KOJIHHeCTBeHHOH OlfCHKH TexHHnecKoro 
COCTOflHHH 3AaHHH HCnOJIB3yiOT TaKOH 
KpHTepHH KaK (J)H3HHeCKHH H3HOC. 

J\jlK OlfeHKH BeJIHHHHBI (J)H3HHeCKO- 
ro H3Hoea 3#aHHH cymecTByeT MHO^ce- 
CTBO nO^XOAOB. 0/fHaKO Cpe^H HX MHO- 
roo6pa3Ha HandojiBineH npaKTHnecKoii 
3HauHMOCTBio odnaAaeT noAxoA, onu- 
CBmaeMBiH ypaBHeHHeM, npHBe^eHHBiM 
B [1]: 


Ha nepcneKTHBy) ^cHjiHiifHBie (Jiohabi 
dojiBinoro HHCJia CTpaH HMeiOT b cbocm 
cocTaBe 3^aHHa, nocTpoeHHBie 3a^ojiro 
AO aKTyajiH3auHH hojihthkh OHeproede- 
pe)KeHHa. 

AKTHBHaa (j)a3a 3Heproedeperaio- 
HfHx KaMnaHHH b 5KHjinmHOH ctjiepe 
npeAnonaraeT npOBeAemie padoT no 
TepMOMOAepHH3aifHH cymecTByiomHx 
3AaHHH. Ee aojdkhbi npeABapuTB hih- 
poKne HccjieAOBarejiBCKHe padoTBi, Ha- 
npaBjieHHBie Ha pa3padoTKy Handonee 
onpaBAaHHBix maroB h noncK onra- 
MajiBHBix pemeHHH. Oahoh H3 3aAan, 
pemaeMBix b abhhoh padoTe, nBjineTca 
oifeHKa odo3pHMBix npeAenoB otcpohkh 
3KOHOMHHeCKH 3({)(J)eKTHBHOH TepMOMO- 
AepHH3aifHH 5KHJIBIX 3AaHHH TOTO HJIH 
HHoro rpaAOCTpOHTejiBHoro odpa30Ba- 
HHH, KOTOpaa n03B0JiaeT paCCTaBHTB aK- 
ifeHTBi Ha noejieAOBaTejiBHOCTH npoBe- 
AeHH^ TenjI03amHTHBIX MepOnpHOTHH. 

2. IIocmaHoeKa 3admu 

B odmeM cjiynae oijeHHTB oc|)c|)eK- 
THBHOCTB KanHTaJIBHBIX 3aTpaT Ha 3Hep- 
ro3auiHTy KOHKpeTHoro mo)kho, 

cpaBHHB nepHOA hx OKynaeMOCTH (T , 
JieT), onpeAenaeMBiH c yneTOM ahckoh- 



Phc. 1 . Tpa^HnecKan HHTepnpeTauHn nocTaejieHHOii 3 aAanH 


1. Beedenue 

CymecTByiomaji AHHaMHKa pa3- 
bhthh HenoBenecTBa c pacniHpeHHeM 
npeACTaBjieHHH od ypOBHe h KanecTBe 
5KH3HH TpedyeT cymecTBeHHBix pecypc- 
HBIX 3aTpaT, B TOM HHCJie pOCTa 3Hep- 
ronoTpedjieHHa. Bbixoaom H3 a^hhoh 
CHT yaifHH M05KeT ^BHTBCa nOHCK HOBBIX 
HeorpaHHneHHBix h AemeBBix hctohhh- 
kob 3HeprHH undo ynopnAoneHHe cy- 
me CTByiomero pOKHMa noTpedneHna e 
H3BicKHBaHHeM CKpBiTBix pe3epBOB. Te- 
Kymee pa3BHTne 3HepreTHnecKOH OTpae- 
jih He no3BOJDieT nonyuHTB AOCTaTOHHoe 
KOJIHHeCTBO 3HeprHH aJIBTepHaTHBHBIMH 
AemeBBiMH MeTOAaMH. B cbh3h othm 
MH pOBa^I odmeCTBeHHOCTB BBIHy}KAeHa 
CTaHOBHTBca Ha nyTB 3KOHOMHH. PadoTBi 
b AaHHOM HanpaBjieHHH BeAyTCH npaK- 
THnecKH bo Bcex eeKTOpax npOMBimneH- 
HOCTH H odjiaCTUX 3KOHOMHKH, BKJIIOHa3I 
CTpOHTeJIBHyiO OTpaCJIB. npH 3TOM npH- 
MeHHTejiBHO k abhhoh ctjiepe HandojiB- 
mne pe3epBBi okohomhh coepeAOToneHBi 
b odnacTH 3KcnjiyaTauHH 3 aahhh. KaK 
H3BeCTHO, 3AaHHU C03Aai0TCa Ha AOCTa- 
TOHHO AJIHTeJIBHBie CpOKH CJiy)KdBI. B 
cbh3h e 3 thm onopHBie (coxpaHHeMBie 
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1 - ocpedneHHCiH Kpuean ecmecmeeHHoao u3Hoca 6e3 peMownoe; 2 - ocpedneHHaH 
Kpuean u3Hoca c ynemoM KOMWieKca meKyufux u KanumaubHbix peMownoe; 3 - uc- 
muHHcm Kpuean u3Hoca c ynemoM KOMWieKca meKyufux u KanumaubHbix peMonmoe 

PHC. 2. HHTeHCHBHOCTb H3HOCa 3/U1IIIIH C TCHCHHeM BpeMCHH 


O = 0,75- ? '^ + f% (1) 

2-T: l 

CJI 

me t - (JiaKTHHecKHH cpOK oxcnnya- 
Tau,HH 3 AaHH«, neT; T cji - ero o6hjhh cpOK 
cjiy5K6ti, neT; O - c[)H 3 HHecxHH h3hoc 
3 ^aHH^ B a 6 cOJIK)THOM BBIpa 5 XCHHH. 

PemeHHe ypaBHeHHfl (1) othoch- 
TeJIBHO T H BbIHHTaHHe H3 nOJiyHCHHOH 

CJI J 

BeJIHHHHBI I^aKTHHeCKOrO CpOKa 3XC- 
njiyaraijHH 3flaHHii no3BOjnnoT ycneniHO 
cnpaBHTBC^ c o 6 o 3 HaHeHHOH 3 aAaneH 
ou,eHKH ero ocTaTOHHoro cpoxa cny}x6BL 

O^HaKO b pa6oTe [2] noKa3aHO, hto 
oijeHxa ocTaTOHHoro cpoxa cjiy)x6Bi 3#a- 
hha no BejiHHHHe o6mero (j)H3HHecxoro 
H3Hoca 3AaHH« b no^aBjunomeM 6 ojib- 
niHHCTBe cnynaeB ^BjiaeTC^ HexoppexT- 
HOH. CB«3aHO 3TO C HaJIHHHCM HCCOOT- 

bctctbha MQHKjxy xapaxTepOM o6mero 
$H3nnecKoro H3Hoca 3AaHH« n ero He- 
CMeH^eMBIX KOHCTpyKTHBHBIX 3JICMCH- 

tob - (JiyH^aMeHTOB, CTeH, necTHHi; n #p. 

KpHBaa 3aBHCHMOCTH HCTHHHOrO 
^aKTHnecKoro H3Hoca ot BpeMeHH npe#- 
CTaBneHa Ha pncymce 2 (xpHBaa 3) n, xax 
bh/jho, HMeeT nnjioo6pa3Hyio xapaxre- 
pHCTHKy. Cna^bl Ha 3TOH XpHBOH COOT- 
BeTCTByiOT Texyn^HM h xanHTajiBHBiM 
peMOHTaM 3AaHH«. XapaxTep >xe H3Hoca 
HecMemieMBix sjicmchtob 3^aHHa Han- 
6onee 6 jih30x x ocpe/i,HeHHOMy H3Hocy 
3^aHHa. rpa(])HHecxoe npeACTaBjieHHe 
o cp e^HeHHoro (J)H3HHecxoro H3Hoea 
^aHO Ha pHC. 2 (xpHBaa 2) b BH^e na- 
pa6ojiHHecxoH xpHBOH, coeAHmnomeH 
tohxh Hanajia h xoHna sxcnjiyaraijHH 
3^aHHH. B pe3yjiBTare ocTaTOHHBiH cpox 
cjiy5x6Bi, paccHHTaHHBiH no o6meMy H3- 
Hocy, 6y#eT cymecTBeHHO OTHHnaTBca 
OT BBIHHCJieHHH, OnHpaiOmHXCJI Ha H3- 
HOC HeCMeH^eMBIX 3JieMeHTOB. 

Kax OTMenaeTca b pa 6 oTe [2], H 3 
Bcex HeCMeH^eMBIX XOHCTpyXTHBHBIX 
3 JieMeHTOB 3 flaHH^ CTeHBI HaXOA^TCa B 
HaH 6 onee He 6 jiaronpH 5 iTHOM oxcnjiya- 
Tau,HOHHOM poxHMe. HcnojiB 30 BaHHe 
$H 3 Hnecxoro H 3 Hoca CTeH b xanecTBe 
xmoneBoro xpnrepHii oijchxh ocTaron- 
Horo cpoxa cjiy 5 x 6 Bi 3 #aHH 5 i ABjnieTca 
HaH 6 onee o6bcxthbhbim. B npaxTHxe 
pacneTOB 3to BBipa)xaeTCJi bbcachhcm b 
(JiopMyjiy ( 1 ) BMecTO O 3 HaneHH 5 i (J)H 3 H- 
necxoro H 3 Hoea ctch. 

H3Jio)xeHHBie BBime paccyjx^eHHa c 
yneTOM c^ejiaHHBix b pa6oTe [2] npeAJio- 
5XCHHH HCn0JIB30BaJIHCB aBTOpaMH £JHI 
co3^aHHa MeTO^HXH oijchxh npe^enoB 


OTCpOHXH peaJIH3ai^HH TepMOMO^epHH- 
3ai^HH, paccMaTpHBaeMOH b HacTO amen 
CTaTBe. 

4. OijeHKa donycmuMoao nepuoda 
omcpouKu peajiu3aijuu mepMOModepnu- 
3aijuu npu yaioeuu ee 6e3y6bimouHocmu 
Ha ocmamouHOM cpoKe aiyoicdbi sdamin 

J\jik onpe^eneroni hcxomoh bcjihhh- 
HBI T y^o6HO B0Cn0JIB30BaTBC3I (J)Op- 
Myjion, xoTOpyio npHMeHHiOT bbibo- 
M nepno^a oxynaeMOCTH - paBeHCTBO 
HyjHO HHCTOH ^HCXOHTHpyeMOH 3XOHO- 
mhh epe^CTB xoTOpyio name 

B 3XOHOMHHCCXHX paCHCTaX Ha3BIBaiOT 
HHCTBIM flHCXOHTHpyeMBIM ^OXOAOM 

may 

WC = fl3C yMM -K = 0, (2) 

r^e K - BejiHHHHa hhbccthi^hh b 
T epMOMO£epHH3aipno paccMaTpHBaeMO- 
ro 3^aHHa, ^ojijl; J\3C cyMM - cyMMapHaa 
^HexoHTHpyeMa^ sxohomh^ epe^CTB, 
AOJIJI. 

YHHTBIBa^ 0C06eHH0CTH 3XOHOMH- 
necxoH oi^eHXH TepMOMOAepHH3ai^HH 
3^aHHH B yCJIOBHilX COBpeMeHHBIX pBI- 
HOHHBIX OTHOHieHHH, H3JI05XeHHBie B [3], 
MO)xeM 3anncaTB cjie^yiomee BBipa)xe- 
HHe CyMMapHOH ^HCXOHTHpyeMOH 

3XOHOMHH Cpe^CTB: 

^3C = T °^° ((iY) 7 ’- 

CyMM (p-d) 1 + p 

-((j^-) 7,0 "))’ {3) 

1 +p 

Q 0 h Q x - pacxo/j TenjiOBOH 3HeprHH 


Ha OTonjieHHe paccMarpHBaeMoro 3^a- 
hh«, eooTBeTCTBeHHO, ^o h nocjie npo- 
Be^eHHa TepMOMO^epHH3ai^HH, Txan; 
c t0 - Texymaa ctohmoctb c/jhhhijbi Te- 
njiOBOH 3HeprHH, ^ojui./rxaji; p - Hop- 
Ma ^HCXOHTa B a6cOJHOTHBIX e^HHHH,aX, 
d - cpe^HHH nporH03HpyeMBiH (JiaxTop 
pocTa i^eH Ha TenjiOByio 3Heprmo b a6- 

COJHOTHBIX e^HHHH,aX. 

O^Haxo npn HexoTOpBix o 6 ctoji- 
TejiBCTBax pe 3 yjiBTaTBi, nojiyneHHBie 
npn noMonjH BBipa 5 xeHH« (2), MoryT 
npHBeCTH X HeXOppeXTHBIM BBIBO^aM. 
ECJIH BHHMaTeJIBHO nOCMOTpeTB Ha 3 Ty 
4 ) 0 pMyny, TO CTaHOBHTBCfl OHeBH^HBIM, 
hto b pacneTax He ynHTBiBaiOTca 3 xe- 
njiyaTaiiHOHHBie 3 aTpaTBi, CB^naHHBie c 
nepepacxo^OM TenjiOBOH OHepran b ne- 
pHOA, npe^mecTByiomHH TepMOMO^ep- 
HH 3 aH,HH. 

OnBiT CTpOHTejiBCTBa h 3 xcnny- 
arai^HH }XHJIBIX 3 ^aHHH 0 ^H 03 HaHH 0 

CBH^eTejiBCTByeT o 3 HanHTejiBHOM npe- 
BBimeHHH 3 aTpaT Ha sxcnnyaTaijHio ao- 
mob Ha^ 3 arpaTaMH Ha hx B 03 Be^eHHe. 
OrpaHHneHHe HOpMaTHBHoro cpoxa 
CJiy}x 6 BI 3 ^aHH^ BeJIHHHHOH (j)H 3 HHeCXO- 
ro H 3 Hoca, paBHOH 70%, He 03 HanaeT, 
HTO ero HeB 03 M 05 XH 0 OTpeMOHTHpOBaTB 
H npO^JIHTB TeM eaMBIM cpox CJiy}x 6 BI 
3 AaHH«. HanpOTHB, 3 TO B 03 M 05 XH 0 , HO 
3 xoHOMHnecxH Hei^enecoo 6 pa 3 HO. B 
CB 5 I 3 H c 3 thm npeHe 6 pe)xeHHe 3 aBBimeH- 
hbimh 3 xcnjiyaTaH,HOHHBiMH pacxo^aMH 
npn oi^eHxe npe^ejiBHoro cpoxa cny}x 6 Bi 
3 AaHH«, oOecnenHBaiomero 6 e 3 y 6 BiTon- 
hoctb ero TepMOMOAepHH 3 ai^HH, b pji/je 
cjiynaeB He^onycTHMO. 
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TaKHM o6pa30M, 3aiiBjieHHBie yejio- 
BH5I Heo6xO^HMO paCIHHpHTB CJieAyiO- 

men (JiopMyjiHpOBKOH: 3a ocTaBiHHHCii 

cpoK cjiy)K6i>i 3#aHHfl c MOMeHTa peanH- 
3aiIHH TenjI03amHTHBIX MepOnpH^THH 
£OJI5KHBI OKynHTBCH He TOJIBKO 3aTpaTBI 

Ha hx npoBe^eHHe, ho h H3JiHHiHHe pae- 
xo^bi Ha 3KcnjiyaraijHK> b nepHO^, npe^- 
HieCTByiOmHH TepMOMO^epHH3ai^HH, 
3 , py6. 

cyMM 7 r J 

Tor^a (jiopMyjia (2) npHMeT bh^: 


= - K - 3 =0. (4) 

^ ^ cyMM cyMM v 7 


B ^aHHOM BBIpa)KeHHH HeH3BeCT- 
HBIM flBJHieTCfl JIHHIB 3 ! 

cyMM 


c t q'( 6 o Qi\ 
(r~d) 


'(!-(( 


1 +d 
1 + r 




( 5 ) 


TaKHM o6pa30M, noflCTaBHB Bee H3- 
BecTHBie BejiHHHHBi b (jiopMyjiy (4), no- 
nyHHM BBipa)KeHHe, Hecji05KHBie npeo6- 
pa30BaHHa KOTOporo othochtcjibho T 

r r jiar 

^aiOT HCKOMyio BejiHHHHy: 

jc^L + .w 
T 2 - Cl 0 -(Q,-Q) 2 V lV J ( 6) 

”" r w l + a\ 

!n(— ) 

1 +P 


IIpH Haxo^eHHH flonycTHMBix npe- 
AeJIOB OTCpOHKH TepMOMO£epHH3aiJHH C 
yneTOM ee 6e3y6BiTOHHOCTH (7^ jict), 
HeoGxo^HMO noMHHTB eme h 06 yneTe 
KanHTajiBHBix peMOHTOB paccMaTpHBa- 
eMBIX TenjI03amHTHBIX MepOnpH^THH B 
ejiynae, ecjin hx cpox cjiy5K6Bi MeHBine 
pacneTHoro cpoxa OKynaeMOCTH. IIosto- 
My nepBOHanajiBHO 7 ar onpenejineTca 
6e3 yneTa peMOHTOB. 3aTeM onpe£ejni- 
eTCa OCTaBHIHHCa CpOK CJiy)K6BI 3flaHH^ 

nocjie npOBeAeHHa TepMOMO/jepHH3aijHH 
T oc *, KOTOpBiii paBeH nepHO^y oxynae- 
mocth 7, JieT. B ejiynae, ecjin ^aHHBin 
cpox npeBBimaeT HopMaraBHBiH cpox 
cjiy)K6Bi KaKoro-jiH6o hjih KaKHx-jin6o 
H3 paccMaTpHBaeMBix Tenjio3amHTHBix 
MepOnpH^THH, npOH3BO^HTCa yTOHHe- 
HHe BejiHHHHBi 7^ no toh 5Ke ^opMyjie, 
Ao6aBHB npH 3 tom k cyMMe nepBOHa- 
najiBHBix KanHTaji0Bji05KeHHH K ctoh- 
MOCTB yHHTBIBaeMBIX peMOHTOB. IIpH 
Heo6xOAHMOCTH BBIHHCJIHTeJIBHBIH IJHKJI 

noBTOpJieTCJi Hy^cHoe hhcjio pa3. 

5. IIpuMep pacnema 

PaCCMOTpHM npHMep HCn0JIB30Ba- 
HHii npe^JiaraeMOH mcto^hkh oijemcH 
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npeAeJIOB OTCpOHKH TepMOMO^epHH- 
3ai^HH c yneTOM ycjiOBH^ ee 6e3y6Bi- 
tohhocth, ^jhi ,aeB5iTH3Ta5KHoro Kpyn- 
HonaHejiBHoro HeTBipexeeKijHOHHoro 
}khjioto ^OMa, nocTpoeHHoro b 1979 r. 
3aTpaTBi Ha ero OTonneHne cocTaBjin- 
K)T 1606 TKaji, a caM #om othochtcii k 
oneHB HH3KOMy ( E ) Kjiaccy 3HepreTH- 
necKOH 3(J)(J)eKTHBHOCTH. B xo^e o6cjie- 

£OBaHH5I 6BIJIO yCTaHOBJieHO, HTO H3HOC 
ero Hapy}KHBix ctch cocTaBjiaeT okojio 
23%. HcnojiB3ya (jiopMyjiy (1) h Bcno- 
MoraTejiBHBie paccy5K^eHHa, ocTaroH- 
HBIH CpOK CJiy}K6BI ^aHHOTO 3^aHHa 6 biji 
oi^eHeH b 60 JieT. 

npeAnojiarajiocB, hto TepMOMO^ep- 
HH3ai^HH paccMaTpHBaeMoro >KHjioro 
3^aHHa coctoht H3 yTenjieroni Hapy)K- 
HBIX CTeH, Hep^aHHBIX nepeKpBITHH, 
3aMeHBI OKOHHBIX H 6aJIKOHHBIX CBCTO- 
np03paHHBix 3anojiHeHHH, a Taxnce mo- 
£epHH3aijHH CHCTeMBi OTonjieHHa. ^jia 
peajiH3ai^HH nepeHHCJieHHBix MeponpH- 
HTHH B yCJIOBH^X U,eHTpaJIBHOrO HepHO- 
3eMHoro pernoHa Pocchh hcoOxo^hmo 
1 041 330$ HHBecTHii,HOHHBix KanHTa- 
JIOBJI05KeHHH. B pe3yjIBTaTe TepMOMO- 
^epHH3ai^HH 3£amie 6y^eT eooTBeTCTBO- 
BaTB BBicoKOMy {B) Kjiaccy 3HepreTHne- 
ckoh 3(j)({)eKTHBHOCTH, a 3aTpaTBi Ha ero 
OTonneHne cocTaBaT 667 Tkslji. 

npHHOTHH b pacneTax cpe^HeH 
nporH03HpyeMoii flHHaMHKH pocTa Ta- 
pH^OB Ha Tenno 6biji npOH3Be^eH aHa- 
JIH3 H3MeHeHHa CTOHMOCTH TenjIOBOH 
3HeprHH 3a nocjieAHHe ro^Bi b Pocchh no 
^aHHBiM [4], KOTOpBiii no3BOJiHji c^ejiaTB 
bbiboa, hto cymecTByeT hocto^hhbih ee 
npHpOCT. npH 3TOM erO OTHOCHTeJIBHaa 
BejiHHHHa nocTeneHHO CHH5KaeTca. npo- 
HCXOAHT 3TO 3a CHCT TOTO, HTO TapH(J)BI 
Ha OTonneHne e^ero^HO ^op05KaiOT Ha 
npHMepHO o^HHaKOBBie cyMMBi. Tax 3a 
nepHOA 2003-2010 rr. ctohmoctb oto- 
njieHHa b cpe^HeM ^opo)Kajia Ha 20% 
b ro£. B nocneAHHe ro^bi 3Ta ^HHaMH- 
xa CHH3HjiacB ^o 15% b ro£. C yneTOM 
BBirne CKa3aHHoro, b 6jiH5KaHHiHe 10 JieT 
ctoht 05KH^aTB ^ajiBHeHHiero 3aMe£Jie- 
HHa pocTa ^o 12-13% b ro^. B CTpaHax 
Boctohhoh EBponBi, tbkhx xax IIojib- 
rna, TaK)Ke HaOjuoAaeTca hocto^hhbih 
pocT TapH(J)OB Ha Tenno, npH6jiH3HTejiB- 
ho Ha 4... 5% b ro#. B 6onee pa3BHTtix 
CTpaHax 3ana#HOH EBpom>i, HanpHMep 
TepMaHHn, O hh jinH^nn , ^HHaMHKa d 
HMeeT 6onee cjiojkhbih xapaKTep. 3^eeb 
B03HHKaiOT nonepeMeHHBie pocT h ena- 


£BI, HO B I^eJIOM TapH^BI B03paCTaiOT H, 

ecjin hx pacKH^BiBaTB Ha KancnBiH ron, 

TO B Cpe^HeM 3TOT pOCT COCTaBJineT 5% 
b ro/j. 

B KanecTBe HOpMBi ^HCKonra b pae- 
neTax 6Bma npHHnra CTaBKa pe^HHaHCH- 
pOBaHHn i^eHTpajiBHoro 6aHKa. AHajiH3 
^aHHBix, npHBe^eHHBix b [5] no3BOJineT 

TOBOpHTB, HTO OTHOCHTCJIBHO 3KOHOMH- 
HeCKH CTaOHJIBHBIMH B HaHieH CTpaHe 
M05KHO CHHTaTB nOCJieflHHe 8 JieT, B Te- 
HeHHe KOTOpBIX CTaBKa pe(|)HHaHCHpO- 
BaHHa KOJie6ajiacB okojio otmctkh 10% 
h nponojDKajia Me^jieHHO nanaTB. npH 
3 tom b eBponeiicKHx CTpaHax 3Ta CTaBKa 
eymecTBeHHO HHnce - b epe^HeM 2.. 5% h 
T aK)Ke HMeeT TeH^empno k ^ajiBHeiiHie- 
My CHHnceHHK) [6]. 

IIo^CTaBHB Bee HMeiomnecn ^aHHBie 
b (jiopMyjiy (6), nojiyHHM jyin TeKymnx 
pOCCHHCKHX yCJIOBHH (p = 0, 1 ; d = 0, 1 5) 
^onycTHMBiii nepHO# otcpohkh 6e3y6Bi- 
tohhoh TepMOMOAepHH3ai^HH paccMa- 
TpHBaeMoro 3^aHHn 42,2 ro^a. IIpH CTa- 
6 h jih 3 au,HH TeMnoB pocTa TapH(J)OB Ha 
TenjiOHOCHTejiH, Hero ^oOnBaeTcn npa- 
BHTejiBCTBO Pocchh, ^o 12% b ro£, ne- 
pHOA OTCpOHKH COKpaTHTCII 9,4 JieT. 

IIojiyHeHHBie eymecTBeHHBie bcjih- 
HHHBI ^OnyCTHMBIX nepHO^OB OTCpOHKH 
TepMOMOAepHH3ai^HH Ha eaMOM £ejie ro- 
BopnT He o bo3mo}khocth npeHe6pe)KH- 
TejiBHoro k Hen othohichhii b TeneHne 
6jiH)KaHHiHx 10-40 JieT, a o KOJioeeajiB- 
hoh h nocTonHHO pacTymeii npHObuiB- 
HOCTH Ha MOHOnOJIH3HpOBaHHOM pBIHKe 
reHepai^HH Tenjia, ^ejiHTBcn KOTOpoii 
C eoOCTBeHHHKaMH »CHJIBn HHKTO £0 - 
6pobojibho He HaMepeH. Kohchho, 3to 

B03M05KH0 npH HeH3MCHHOH 3KOHOMH- 
necKOH CHTyai^HH b CTpaHe h eoxpaHe- 
HHH OAHHX H3 CaMBIX BBICOKHX TCMnOB 
pocTa Tapn^OB, hto y>Ke eeiiHac CTa- 
HOBHTCn npHHHHOH MHOrOHHCJICHHBIX 
COH,HaJIBHBIX npOTeCTOB, a 3HaHHT MaJIO- 
BeponTHO h kohchhom HTore npHBe^eT k 
e6jIH}KeHHIO CTaBKH pe(J)HHaHCHpOBaHH5I 
h TeMna pocTa Tapn^OB no 3anaAHoeB- 
poneHCKoii Mo^ejiH h coKpameHHio ^o- 
nycTHMBix nepHO^OB otcpohkh TepMO- 
MOAepHH3ai^HH. 

6. Bbieodbi 

npeAJio}KeHHan MeTO^HKa no3BO- 
jineT ^ocTaTOHHO Haran^HO onepTHTB 
BpeMeHHBie paMKH skohomkhcckoh 
npHBJieKaTeJIBHOCTH TepMOMO^epHH- 
3ai^HH, no HCTeHeHHIO KOTOpBIX OHa He 
6y^eT npHHOCHTB ^chokhoh OT^ann 


H M05KeT paCCMaTpHBaTBCJI JIHIHB KaK 
HHCTpyMeHT caHai^HH CTaporo }khjib5l 
P a3pa6oTaHHBin iiorxor HMeeT Heico- 
TopBie He^ocTaTKH, rjiaBHBiM cpe^H 
hhx ^BjiaeTCH cy6BeKTHBHBm xapaKTep 
nporH03HpOBaHH« 3KOHOMHHecKHx na- 
paMeTpOB Ha AOJirocpOHHBiH nepHO^. 
KpOMe Toro, He yHHTBiBaeTca MOpajiB- 
Hoe CTapeHne paccMaTpHBaeMBix Me- 
TOAOB nOBBIHieHM TenjIOBOH 3(j)(})eK- 
THBHOCTH 3flaHHH H T.n. BMeCTe C TCM 
npeAJiaraeMBiH KpHTepHH no3BOJuieT 
OpHeHTHpOBOHHO OH,eHHTB nOTeHIJHaJI 
h paccTaBHTB aKH,eHTBi npH peajiH3a- 
h,hh 3Heproc6epe5KeHH5i b cymecTByio- 

HJHX 5KHJIBIX 3^aHMX. 
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FRONTAL TURBULATION OF THE 
STREAM IN CHANNELS OF IMPELLER 
MACHINES 

A. Bobko v, Doctor of Technical Sciences, Associate Professor 
Komsomolsk-on-Amur State Technical University, 
Russia 

The author points out the necessity to use special devices - front 
turbulators in impeller machines installed in channels of rotors of 
machines in order to create the optimal velocity and pressure fields. 

Keywords: impeller machine, rotor, flow velocity field, front 
turbulator. 
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OPOHTAJIBHAfl TyPEYJIH3AU,HH 
nOTOKA B KAHAJIAX JIOIlATOMHblX 
MAHIHH 

Eo6kob A.B., #-p TexH. HayK, ^oifeHT 
KoMCOMOJibCKHH-Ha-AMype rocynapcTBeHHBiH tcxhhhccxhh 
yHHBepCHTeT, Poccmi 

B CTaTte ofipamaeTca BHHMaroie Ha HeofixoaHMOCTb Hcnojn>30Ba- 
HHJI B JIOnaTOHHBIX MaiHHHaX CneUUaJIbHBIX yCTpOHCTB - (jjpOHTaJIbHbIX 
Typ6yjiH3aTOpOB, ycTaHaBjiHBaeMbix b xaHajibi padouux xojiec MamHH 
c nejibK) (JtopMupoBaHua onTHMajibHbix nojiefi CKopocTeu h aaBjieHua. 

KjnoneBMe cjiOBa: jionaTOHHaa ManiHHa; pafionee KOJieco; none 
CKopocTeu noTOKa; (JtpoHTajibHbiu Typ6yjiH3arop. 

YnaCTHHE KOH(J)epeHUHH 


T paAHifHOHHbiM pe3epBOM coBepmeH- 
CTBOBaHHn KOHCTpyKIfHH JIOnaTOHHBIX 
ManiHH (HacocoB, KOMnpeccopOB, TypbHH) 
^BjiaeTca reoMeTpHuecKaa onTHMH3aijmi 
npOTOHHOH nOJIOCTH H, B HaCTHOCTH, JIO- 
naTOK pabouHx opraHOB. OnTHMH3au,Ha b 
nocneaHHe to^bi nuia b HanpaBjieHHH ot 
reOMeTpHHeCKOH npHMHTHBH3aifHH npo- 
TOHHOH nOJIOCTH, KOTOpyiO M05XH0 6 bIJI0 


OnTHMajiBHan npOTOUHaa uacTB jiona- 
TOHHOH ManiHHBI ^OJDKHa reHepHpOBaTB 

rpa^neHTBi cxopocTeii h ^aBjieHHH Hync- 
hoh (jiopMBi Ha o^hhx ynacTxax npOTOKa 
h CHH5KaTB rpa^HeHTBi Ha Apyrnx yuacT- 
xax. HanGojiee cjio)xhbimh b 3tom cmbic- 
jie rbjiriotcr KaHajiBi pabonero KOJieca 
HeHTpo6e5KHoro HarHeTaTejin (Hacoca hjih 
KOM npeccopa), b kotopom MexaHH3M npe- 


HK) KHHeTHHeCKOH 3HCpTHH, CTpyKTypBI 
b noTOKe: CTpy a (30Ha c bbicokhm ypOB- 
hcm CKOpocTHoro Hanopa b othochtcjib- 
HOM £BH)XeHHH) H CJICfl (30Ha C nOHTH 
HyneBBiM ypOBHeM CKOpocTHoro Hano- 
pa), CymeCTBOBaHHe KOTOpBIX npHBOAHT 
K nOBBIHieHHOH HepaBHOMepHOCTH nOJIfl 
CKOpocTen, yBejiHneHHK) noTepB 3Hep- 
ruH h pocTy yrna OTCTaBaHmi noTOxa ot 
pabonero KOJieca [2]. Ttocne^HUH (jiax- 
TOp BJIHflCT Ha 3({)({)eKTHBH0CTB pa 60 TBI 
pabonero KOJieca. B npHjio>xeHHH k ifeH- 
Tpo6e)KHBiM HarHeTaTenaM 3 to cmoxaeT 
hx HanopHBie xanecTBa. 

O/fHHM H3 nepeneKTHBHBIX MeTO^OB 
Kax yMeHBHieHHa Tax h yBejimieHmi rpa- 
^hchtob nonen CKOpocTen h flaBjieHHH, 
Ha Ham B3rjnm, mojkct CTaTB THnoBoir 
npueM TeopHH ynpaBjieHmi norpaHHH- 
hbim cnoeM: Typ6yjiH3aifH^ noTOxa. 

KoHCTpyKTHBHO OHa ocymecTBiweTCii 

c noMomBio cneifHanBHBix ycTpoiicTB 



Cmipanb 


a) 



Hhth 



CeTKa 


B) 


Phc. 1. 3anaTeHTOBaHHbie eapnaHTbi Typ6yjiH3aTopoB, ycTaHaBjiHBaeMbix 
b pa6onee KOJieco: a) A.c. 806908 (CCCP); 6) A.c. 1090916 (CCCP); b) A.c. 

240480 (CCCP) 



Phc. 2. CxeMa /jetjjopMaijHH nojia CKopocTefi TypOyjuoaTopoM noTOKa 
(JjpoHTajibHoro aeiiCTBHH (TII$) 


HHTepnpeTHpOBaTB Kax coBOxynHOCTB no- 
BepxHOCTen BpameHHa BTOporo nopa^xa, 
x npocTpaHCTBeHHoii (jiopMe xaHanoB. Ile- 
pexo/f x npoexTHpOBaHHio h H3TOTOBjie- 
HHK) OJieMeHTOB JIOnaTOHHOH MamHHBI B 
3D (jiopMaTe H a 3D-npHHTepax 03Hana- 
eT, hto yxa3aHHBiii pe3epB b bjimxaHmee 
BpeMH 6y^eT HcnepnaH h HacTynHT ho- 
bbih 3Tan, xor^a (jiopMHpoBaHHe omra- 
ManBHBix nojieii cxopocTefi h ^aBjieHHH 
c noMonuBK) reoMeTpHuecxoii onTHMH3a- 
IfHH HaTOJIXHeTCn Ha XOHCTpyXTHBHBie 
orpaHHneHHa no np e,a, e jib hbim occbbim 
h pa^HajiBHBiM rabapHTaM MamHHBi, 
pa^nycaM noBOpOTa noTOxa h T.n. B 
3tom cjiynae cjie^yiomHM pe3epBOM no- 
bbuhchhh 3HepreTHHecxoii 3(])(j)exraB- 
HOCTH MamHHBi £OJI5XHBI CTaTB HHBie 
npHHIfHnBI (})OpMHpOBaHHH OnTHMaJIB- 
hoh CTpyxTypBi noTOxa. B nacTHOCTH, 
npHHifHnBi ynpaBjieHHfl norpaHHHHBiM 
cnoeM [it 
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o6pa30BaHH5i MexaHHuecxon 3Heprnn Bpa- 
memra xoneca b xHHeTHnecxyio OHeprmo 
noTOxa 3aBHCHT ot yxa3aHHBix rpa^neH- 
TOB, XOTOpBie HMeiOT He6jiaTOnpH5ITHBIH 
xapaxTep H3MeHeHH5L 

HanpHMep, ynpomeHHaa mo^cjib 
T eneHH^ b pabonnx xonecax ifeHTpobox- 
hbix HarHeTarejieH xoHCTaTHpyeT ^Be, 
3HanHTejiBHO pa3JiHuaiomHec5i no ypOB- 


- Typ6yjiH3aTOpOB noTOxa (Til), ycTa- 
HaBjiHBaeMBix b xaHanBi jionaroHHBix 
MamHH [3]. Bbi6op THna h pa3MepOB Til 
3aBHCOT OT npOCTpaHCTBeHHOH (J)OpMBI 
pa3H03HepreTHHeCXHX 30H H HX B3aHMO- 
pacnoji05xeHH« b xaHane. 

IIo CTeneHH MacmTabHOCTH B03^en- 
CTBHH Ha nOTOX Til M05XHO pa3ACJIHTB Ha 
£Ba THna: 
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Phc. 3. 06mHH bh a ^parMeHTOB TIM>, 3akpeiuiemibi\ Ha nepn^epHH PK: 
1 - H3 ceTKH; 2 - H3 nep^opHpoeaHHoro jiHCTa 


• npocTpaHCTBeHHtie Til, pa3- 
MepBi KOTOpBix bbixoa^t 3a npe^enBi 
npHCTeHOHHOrO CJIOJI, HHTeHCH(j)HnHpy5I 
3Heproo6MeH Me>xny an pom noToxa h 
nepH(j)epHHHOH 30H0H, 

• noKajiBHBie Til, H3MeHjnomHe 
xapaxTep TeneHmi b tohxhx cjioax, npn- 
neraiomHx k oOTexaeMoii noBepxHOCTH. 
fl,aHHBiH ran Til npHeMneM Rim xaHa- 
jiob, TeneHHe b kotopbix xapaxTepH3y- 
eTca HajiHHHeM «tojictbix» npHCTeHHBix 
cnoeB. 

IIpocTpaHCTBeHHBie Til no koh- 
CTpyKTHBHOMy HCnOJIHeHHK) H B03^eH- 
CTBfflO Ha nOTOK M05XH0 XJiaCCH(j)HIJHpO- 
BaTB xax: 

• (JipOHTaJIBHBie (TII({)), 

• npo^onBHBie, 

• npO^OJIBHO-(J)pOHTaJIBHBie. 

J\jlK IjeHTpo6e5XHBIX JIOnaTOHHBIX 
ManiHH npocTpaHCTBeHHBie Til H3BecT- 
hbi H3 naTeHTHon nHTepaTypBi: ceTxn, 
nep(j)opnpOBaHHBie njiacraHBi, cvepyK- 
hh, rn6xne hhth. Ha pnc.l H3o6pa}xeHBi 
BapnaHTBi Tn [4] : 

• npO£OJIBHO-(j)pOHTaJIBHBie 

(pnc. 1, a), 

• npOAOJiBHBie (pnc. 1, 6), 

• ({ipOHTajiBHBie (pnc. 1, b). 

MexaHH3M B03/jeHCTBH5i TypOynm- 

3aT0pa paccMOTpHM Ha npHMepe Tniji, 
ycTaHOBjieHHoro b xaHajie nonepex 
BeXTOpa OTHOCHTeJIBHOH CXOpOCTH W. 
Bhocji b HaOeraiomeH noTOx B03Myme- 
HHe pa3HOH CTeneHH jioxajiH3aijHH, Tn 
CTHMyjiHpyiOT nepepacnpeaejieHHe xh- 
HeTHnecxoH 3HeprnH Me5x#y pa3H03Hep- 
reTHnecxHMH 30HaMH noTOxa b xaHajie, 
(cm. pnc. 2). Oxa3Bmaa rHnpaBjimiecxoe 
conpOTHBjieHHe r bh5xchhio noTOxa [5] 
oh «BBipaBHHBaeT» none cxopocTen, 
reHepnpyn nonojiHHTejiBHBiH rpanneHT 
CTaraneexoro naBjieHHfl Ap. B pe3yjiBTa- 
Te, yBenHHHBaeTcn Harpy3xa Ha jionaT- 
xh, noBBimaeTcn CTeneHB 3axpyTxn no- 
Toxa h ynynmaiOTcn HanopHBie xanecTBa 
ManiHHBi. 

J\ Jin Typ6yjiH3ai^HH noTOxa b pa6o- 
hhx xonecax jionaroHHBix ManiHH b xa- 
necTBe nepcnexTHBHBix mojxho yxa3an> 
Tn (jjpoHTajiBHoro flencTBH a (Tnij)). 
nepBBiM npe^ji05XHji 3axpenHTB Tlldp 
H3 ceTxn Ha nepmjiepHH pa6onero xo- 
neca i^eHTpo6e)XHoro Hacoca 3acn. Rea- 
ve jib Hayxn h TexHHxn, n-p TexH. Hayx, 
npoij). Obcjihhhxob E.B., (cm. pnc. 3). 
3xcnepHMeHTajiBHan npOBepxa 3Hepre- 
THHeCXOH 34)(J)eXTHBHOCTH yCTaHOBXH 


ceTxn Ha nepHiJiepHH pa6onero xoneca 
BnepBBie 6Bina ocymecTBjieHa b jia6o- 
paropmix MoexoBexoro aBHaipiomroro 
HHCTHTyTa h KExHMMaui hm. A.M. Hca- 
eBa. no ee pe3yjiBTaTaM HccjienoBarejiB- 
CXHM XOJIJieXTHBOM nOJiyneHO aBTOpCXOe 
CBH^eTenBCTBO Ha H 3 o 6 peTeHHe, (cm. 
pnc. 1 b). Hanop Hacoca nocne ycTaHOB- 
xh Tn$ b BH^e ceTxn yBejiHHHncn Ha 
20 %. 

TYltip M 05 XH 0 HCn 0 JIB 30 BaTB H £JHI JIO- 
xanH 3 ai^HH 30 H OTpBraa noTOxa. Hanpn- 
Mep, pnc. 4, nocTpoeHHBiii no naHHBIM 
H 3 [ 6 ], HJIJHOCTpHpyeT B 03 M 05 XH 0 CTB nO- 
BBimeHHn no^eMHOH chjibi nnocxoH pe- 
meTXH npoijmjieH nyTeM jioxajiH 3 aimH 
30 H OTpBIBa C nOMOlUBIO CCTOX, HaCTHH- 
ho nepexpBiBaiomHx xaHanBi. 

B hcxo^hoh pemeTxe Ha BBinyxnoH 
CTOpOHe npoijmjieH cymecTBOBan ot- 
Pbib noTOxa. C ijejiBio ero jioxajiH 3 aimH 
Ha paccTonHHH 5 mm no tohxh OTpBIBa b 


30He, npHMBixaiomeH x BBinyxnoH CTOpo- 
He npoijmjieH, 6 bijih ycTaHOBjieHBi cctxh, 
nacTHHHO nepexpBiBaioiHHe pemeTxy no 
ee (JipOHiy (npn mare pemeTXH t=120 mm, 
nnHHa ceTox paBHnnacB 30 mm), nepe- 
CTponxa nojien cxopocTen h naBjiemm 
npHBena x 3aMeTHOMy pocTy non^eMHOH 
chjibi pemeTXH Ha OojiBmen ^acra ee ajih- 
hbi (cm. ynacTOx pocTa AC y , pnc. 4, me 

AC y =C ycm- C y 6 e 3 Tn)- HsMeHeHHe K 03 <t><}>H- 
nneHTOB C x h c npn ycTaHOBxe ceTXH 
ou,eHHBajio cb no (JjopMyjiaM: 



rne chmboji ' OTHOCHTcn x pemeTxe 
npoijmjieH 6e3 ceTxn, a chmboji " x pe- 
meTxe npoijmjieH c ceTxaMH: 

c'y =-(tgP; z -tgP' 2z )cosP^ -c' x tgP' m ; 

T 

_ Ah' cos 2 P' m 
x ^ cos 2 p; z ’ 
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PhC.3. BjlHHHHe CTeHOK Ha K03(J)(|)HI],HeHT nO^LeMHOH CHJlbl ACy no AJIHHe 
npo^Hjin njiocKoii peuieTKH (no [6]): 

© - ynacTOK pocTa; 

Q - ynacTOK CHM/Kcmm noa^eMHoil chjim 


Cy = — [tgPiz — tg(p2z - AP)]cosP^ -c" tgP^; 

3 X 

„ _ Ah' + Ah" cos 2 P^ 

{ 1 cos p lz 

3#ecb x - rycTOTa peineTxn; Pi z , PL , 
p^ yron Bxo^a, BBixo^a n cpe^- Here- 
OMeTpHnecKHH yron noTOxa b pemeTxe 
6e3 ceTox; (3^ - cp e^Here OMeTpnne cxnn 
yron noTOxa b pemeTxe c ceTxaMn; 

7^7 2 Ah' 

An = — - noTepn b pemeTxe 6e3 ce- 

pvi 

2Ah " 

tox; Ah = — noTepn b pemeTxe c 

pv? _ 2 

ceTxaMH, me Ah" = ^^ Vc . 

2 

Pe3yjibTHpyioma5i no^beMHa^ cnjia 
pemeTxn nocue ycTaHOBxn ceTox 3Ha- 
HHTentHO B03pocna, a noTepn 3Heprnn, 
^a)xe c yneTOM conpOTHBjieHHJi ceTox 3a 
cneT noxajiH3anHH OTpbiBa, yMeHBinn- 
JIHCB. 

PaccMOTpeHHaa nejiB npHMeHeHHJi 
TII(j) axTyajiBHa n ^jhi neHTpodoxHBix 
HarHeTareneii. B^ojib tbijibhoh ctopohbi 
nonaTOx hx padonnx xonec nacTO (pop- 
MHpyiOTCfl 30HBI OTpBIBa. Hx jioxajin3a- 
nna II03B0JIHT yBeJIHHHTB nmpaBjinne- 
CXHH Xim ManiHHBI. 

npenMymecTBa Til (ppOHTajiBHO- 
ro AencTBH^ no cpaBHeHmo c ^pyrnMH 
BapnaHTaMH Typ6yjin3aTOpOB 3axjnona- 
IOTCJI B HX XOHCTpyXTHBHOH npOCTOTe, 
B03M05XH0CTH yCTaHOBXH B XaHaJIBI H 

padonne xoneca 6e3 H3MeHeHH^ npoTon- 
HBIX CpOpM nOCJie^HHX npH COXpaHeHHH 
3HepreTHnecxH BBipa>xeHHoro ^chctbhji 
H a noTOx. 
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FLOWPATH 
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Rybinsk State Aviation Technical University by P.A. Solovyev, Russia 

Here are considered the research results of processing flowpaths of open and semi-open impeller of GTE. Here are presented, developed by 
the author, method of monowheel interscapulum processing and technological processing schemes. Here are proposed the recommendations for 
processing conditions for machining centers by Hermle model 40 U and by Micron model 710 U. 
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Conference participant 


GISAP 

TECHNICAL SCIENCES, CONSTRUCTION AND ARCHITECTURE 



T he processing of flowpath of open 
and semi-closed impellers is a seri- 
ous technological problem in the produc- 
tion of GTE. The main operating charac- 
teristic of monowheel flowpath is to en- 
sure the same natural frequency of each 
of the blades that make up the flowpath. 
Providing this condition is only possible 
with the highest frequency of the shape 
and size of each element of the flowpath. 
Obtaining of such level of frequency of 
machined surfaces is provided by the 
stock removal schemes, when the work- 
piece always remains in balance during 
machining, that is, the "warping” of the 
workpiece, uneven deformation of indi- 
vidual monowheel blades are excluded 
during processing. 

Processing on CNC machining cent- 
ers is a well known processing technol- 
ogy of monowheel flowpath, which al- 
lows to treat all blades in a single setup. 
[1] The implemented flowsheets include 
preliminary (rough) and final (finishing) 
processing. During roughing interscapu- 
lar grooves are cut on the disc shaped 
workpiece, and then during the finishing 
the interscapulum is finally formed. Disc 
or end mill are used for roughing and end 
mills with the cone cutting end convers- 
ing into sphere. Meanwhile the process 
is held by "leaning” a tool to the genera- 
tor of blade profile over the entire profile 
height, ie the straight part of a mill is in- 
volved in cutting of a blade flowpath and 
its radial part in cutting of radius of blade 
transition into the hub of monowheel. 

In the described method, the ratio 
between the width of processing (line 
width) and the milling depth is not spe- 
cifically regulated. However, this ratio 
determines the elastic deformation level 
of the work surface, ie determines the ac- 
curacy of the processing. During stock 
removal from the workpiece it’s regidity 
continuously decreases. The workpiece 
is deformed due to violation of its equi- 
librium state caused by the heterogeneity 


of the removing stock. And the "warp- 
ing” occurs as during roughing (grooves 
cutting), occurring usually at unbalanced 
formation of interscapular grooves and 
as finishing the individual blades, usual- 
ly due to uneven stock removal from the 
convex and concave parts of the profile. 

RSATU by RA. Solovyov has devel- 
oped and implemented to NPO “Saturn” 
monowheels processing circuit, which 
highly regulates stock removal proce- 
dure. [2] The interscapulum processing 
scheme decribing this method is shown 
in Figure 1. 

According to this scheme, during 
the pre-processing stage interscapu- 
lar grooves width B are cut in the disk 
shaped monowheel blank. Grooves are 
cut by disc or end mill for several passes, 
that is, the total depth of the groove pro- 
file t is formed by sequential remove of 
allowances in the first pass; t. in z-th 
pass; t in y-th pass. However, after the 
first groove cut width B and depth t p a 
diametrically opposite to him groove is 
cut, that is, the symmetry principle is fol- 
lowed during the processing. After cut- 
ting through all interscapulum grooves 
depth t p the whole cycle monowheel 
processing repeats but with a depth of t.. 
It is of great significance the ratio of all 
allowances, i.e. the correlation between 
t p t., t , generally it is t> t> t . This cor- 
relation between the quantities of re- 
moved allowances is due to the fact that 


in the surface layer formed after groove 
machining the residual stress should be 
less than in the groove formed by the 
previous pass. On the other hand, al- 
lowance removed during groove cutting 
should be sufficient to delete deformed 
strained layer from the workpiece wich 
is formed by the previous treatment. 
Therefore formed on the bottom of the 
groove a new deformed layer should 
be less in depth than the last, and have 
less stress. Guarantees of this state is the 
gradual cutting depth reduction as height 
of formed profile approaches to its final 
value, that is, to t. 

Finishing of interscapulum is con- 
sistent removal from each of the flow- 
path blades allowances b c - from the back 
and the b k - from the pressure side. In this 
case, these allowances are cut for several 
passes, during each of which allowances 
b p b., b are subsequently removed. Dur- 
ing the processing cutting tool “leans” to 
the entire height of the blade profile, that 
is the height t. This is possible only when 
processing monowheels, for which gen- 
erator of blade flowpath does not match 
the linear tool generator. A lot of monow- 
heels with such a shape of flowpath gen- 
erators are used in GTE. 

During finishing the flowpath of 
monowheel blade first removed is allow- 
ance b p Processing is performed along a 
closed path equidistant to the part pro- 
file, i.e. mill "runs” the profile from the 
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Fig. 2. Machining pattern (stock removal) on the first milling pass around 
the processing blade profile 


back and pressure side. The process is 
then repeated with successive blade un- 
til the allowance bj be removed from all 
blades of a wheel. The order of process- 
ing blades with allowance removal can 
be arbitrary, i.e. the symmetry principle 
is not required. After the removal of the 
allowance b I from a blade flowpath the 
entire cycle is repeated with removal of 

the allowance b., then b.. 

i’ j 

Values by b., b., set for each stage of 
finishing, are calculated on basis of the 
maximum allowable strain of the inter- 
scapular space defined by the following 
expression: 

_ (B + 2e.)a r S, \ 3(/? + ?) f 

2 E(h-t) [ 

where: S - the maximum allowable 

max 

strain of the interscapular space, mm; 
h - thickness of monowheel flowpath 
(blade chord), mm; t - blade height, mm; 
E - elasticity modulus of the material, Pa; 
cr - the value of the residual stresses in 
the surface layer of the blade, Pa; S t - the 
depth of residual stress in the surface lay- 
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er of the blade, mm, b - width of inter- 
scapulum after i - passes, mm; b . - thick- 
ness of removable stock at i - pass, mm. 

Use of this processing technology 
for flowpath monowheels significantly 
increases accuracy. This is due to the fact 
that the setting up milling, particularly 
setting milling depth, includes elastic de- 
formation of the part during processing. 

However, this method cannot be used 
for flowpath processing of monowheels 
which profile generator does not match 
the linear tool generator. Moreover, the 
algorithm of calculating elastic strain dur- 
ing cutting does not include a number of 
geometric dimensions of the workpiece, in 
particular the thickness of the blade profile. 
These facts greatly restrict the use of the 
technology and reduce the accuracy of pro- 
cessing with normal mill conditions. 

RSATU by P.A. Solovyov has de- 
veloped a special technique and method 
of fine milling, supplementing the one 
above. The method applies only to the 
stage of finishing, that is, at the roughing 
stage it repeats the procedure described 
in [2]. 


At the end of the preliminary (draft) 
processing a monowheel workpiece is a 
disc with radial grooves width B and height 
t. In addition, each monowheel blade with 
a curved profile, convex from the "back” 
and concave from the "pressure side” has 
the final thickness C, closed by finishing 
allowances: b - from the back and the b, 
- from the pressure side. The final stock 
removal b and b, thick on each side of 
the blade and t overall height is done by 
moving a mill on closed paths equidistant 
to milled blade profile in several passes. 
Milling depth (line width) from pass to 
pass varies from t 1 to t. On the first pass 
milling is conducted at a speed V , with a 
depth equal to the allowance thickness b c 
and b k at the height t 1 determining the line 
width (Fig. 2). 

On the one hand, value t j must not 
exceed the maximum possible length of 
contact of the tool generator with a curved 
blade surface generator. On the other hand, 
it must ensure less deformation of the 
workpiece than the permissible value of 
interscapulum B width. That is, the mill- 
ing width may be less than the maximum 
possible length of a match of tool generator 
and the working surface. During the first 
pass with the line t 1 width a mill angle to 
work surface varies depending on the cur- 
vature of the working surface. 

Milling conditions, namely: cutting 
speed V , feed S , the line width t p cutting 
depth b c and b k determine the value of the 
cutting force resultants. The value of the 
cutting force resultant R and blades di- 
mension, namely: profile height /, chord 
width h and thickness of blade profile 
C determine the magnitude of the elas- 
tic strains of a part 5 during processing. 
Therefore, the line width t p as the most 
convenient parameter for regulation, is 
included in the part program based on 
the calculation of allowable deformation. 

During the following passes (mill 
closed path) the working cycle is repeat- 
ed, but with the lines t. and t. wide. The 
value of line width for each new pass is 
assigned according to the value of treated 
surface deformation, Fig. 3. 

Each time elastic deformations are 
calculated in response to changing load 
conditions of treated surface, that is, ac- 
cording to the location of cutting force 
resultant on the blade profile height /, 
mill angle and mill position along the 
chord of the blade. 


GISAP 

TECHNICAL SCIENCES, CONSTRUCTION AND ARCHITECTURE 



Fig. 3 Monowheel flowpath processing scheme 

a) in the middle section of a blade (i-pass) b) during final pass (j-pass) 


sion, which is often assumed to be 0.3. 

The use of this method, which re- 
quires a constant recalculation of mill- 
ing line width during the transition of 
the path from the back to the pressure 
side and during its moving along the 
profile height from the outer surface to 
the hub transition radius, is technically 
provided by control systems of NC unit 
840D by Siemens. These control sys- 
tems are widely used in machining cent- 
ers with five simultaneously controlled 
axes, in particular in machining centers 
by Hermle model 40U; by Micron model 
710 U, etc. 

Abstracts 


With each new line made by mill, the 
height of treated blade profile C increas- 
es from 0 during the first pass to the t at 
the end of the last, while treatment area 
become closer to the monowheel hub. 
These changes always need to recalcu- 
lated the elastic deformation of the blade 
according to the one kind or another val- 
ue of line width. 

Line values t. and t. are set in the con- 

i j 

trol program of the CNC machine as well 
as the mill angles a c and a K which values 
ensure the absence of collisions (infeeds) 
of spindle to the working surface. 

Upon completion of the final pass, 
the width of interscapulum equals to 
B+b from the back and to B+b^ - from 
the pressure side. After it the finishing 
process is carried out on next to the treat- 
ed blade, etc. 

The current values of milling width 
(line width at a given pass) are put into 
the control program according to the 
calculation of the blade deformation, de- 
fined as the sum of the bending and tor- 
sional deformations of the blade under 
the action of the cutting force resultant 
(Fig. 4). 

The maximum values of the blade 
deformation, according to the scheme 
are defined by the following expression: 

Rcosj3-t 3 ( , 3EJ x • h 1 V 

3EJ X { GJ k ■ t 1 J 

where: 6 - the maximum possible 

value of the total blade deformation during 
processing, mm; R - cutting force resultant, 
N; E, G -the shear and elasticity modulus 
respectively, Pa; J J- - moment of inertia 



Fig. 4. Scheme for calculating the elastic deformations of a part during milling 
the monowheel blade flowpath 


of blade profile during bending with re- 
spect to the x axis and torsion to the z axis 
respectively, mm 4 ; /? - the angle of the cut- 
ting force resultant to the normal of work- 
ing surface, rad; t - width (height) of blade 
profile, mm; h - chord length, mm. 

Calculation of the maximum blade 
deformation value during milling is 
made according to the condition that it 
should be smaller than dimensional tol- 
erance of groove width or its part, which 
is determined by the expression 3 = k 

• T; where T - manufacturing tolerances 
for processing, mm; k - factor of admis- 


1. The processing flowsheets of 
monowheel flowpath must ensure uni- 
form stock removal from each blade of 
monowheel at all stages of processing, 
including rough, pre- and finish (final) 
milling. 

2. Cutting conditions for processing 
of individual surfaces and even patches 
of each monowheel blade must be con- 
stantly adjusted to ensure equal condi- 
tions of deformation. The deformation 
value should not exceed one third of di- 
mensional tolerance of interscapulum of 
monowheel flowpath. 
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APPROXIMATION OF THE DENSITY FUNCTION OF THE WEIBULL DISTRIBUTION 

USING ANALYSIS CUMULANT 


L.R. Chupakhina, postgraduate student 
N.V. Kireeva, Candidate of Technical Sciences, Associate Professor 
Povolzhskiy State University of Telecommunications and Informatics, Russia 


The application of the cumulant analysis for research of the density of probability of distribution in a multiservice network is considered in this 
article. Possibility of its representation through cumulants allows to consider properties of self-similarity of a traffic. 

Keywords: queuing system, the traffic, the moments of functions, cumulants, the distribution of «heavy» tail. 


I n the modem telecommunication 
networks multiservice traffic is often 
described with the help of distributions 
with «heavy» tails, which allow to 
consider as a model system of mass 
service system type G/G/l. 

In practice, in the study of real systems, 
are rarely known laws of distribution 
and service supplied to the input of the 
system of traffic. The study is based on 
representation of the distribution of time 



function of the WeibuII distribution 
witha=10andp=25. 


of service - a probability density function, 
which in turn presented with the help of 
approximation by means of cumulant 
analysis. This approach has a number of 
advantages, because cumulant functions 
are clear an independent statistical 
meaning and may be set to a certain extent 
independently of each other. 

Consider the approximation of 
the probability density in a number of 
Edgeworth, the giver of decomposition 
of an arbitrary probability density for the 
derivative of a Gaussian distribution. 

W(x) = W G (x)-( X /3!)Wf >(x) + (x/4!) 
WJ 4> (x) - ( X /5!)Wf>(x)+ (x 6 +10 x f/6!) 
Wf>(x), (1) 

where WJ k) - derivative of the density 
of normal function. 

As a result collected probability 
density comparable with the known 
characteristics of the traffic that is being 
transmitted on multiservice network. 

For the study will take a distribution 
function with «heavy» tail (Weibull 
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distribution), according to the law which 
will come traffic to the input of the 
network element. 

Function of the Weibull distribution 
has the form: 

F(x) = l-e-( x/ P> a , x>0, a> 0, /3> 0, (2) 

wherea- shape parameter, P- scale 
parameter. 

The density of the Weibull 
distribution is as follows (Figure 1): 

f(x) =ap" a x a "V^ /p;a . (3) 

It is known that the moments m . 

k 

random variablexWeibull distribution are 
as follows: 

m = $ kM G(l+k/a), (4) 

where G(z) - gamma function. 

For a complete description W(x ) find 
the first six points of the expression (4). 

The connection between cumulants 
and moments of distributions given by 
the relations: 

Xr m r 1 2 = m 2~ m i’ r lr m 3~ 3m 1 m 2 +2 m 1 3 , 
% 4 = m 4 - 2m 2 2 - 4m 1 m 3 + 12 

m, 2 m, - 6m 4 y =m, - 5mm,- 

12 1 A5 5 11 

- 1 0m 2 m 3 + 20m 1 2 m 3 + 30m ] m 2 2 - 
6 0 m , 3 m , + 2 4 m , 5 , y = m - 6 m ,m - 

1 2 1 ’ a * 6 6 15 

1 5m m + 30m 2 m -1 Om 2 + 1 20m ,m 

2 4 14 3 13 

- 120m 3 m 3 + 30m 3 - 270m 2 m 2 + 
+360m 4 m 2 - 120m*. (5) 

Based on the foregoing, we can ex- 
pand the function in a number of Edge- 
worth (1). From expression (1) is directly 
visible to the special value of the cumu- 
lants in the evaluation of the probability 
density deviation from a Gaussian distri- 
bution. 

For the selected values aandptaking 
into account (4) and (5) we can obtain an 
approximation of the distribution (3) as 
shown in Figure 2. 
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Fig. 2. Comparison of the two 
densities of the Weibull distribution 


In the construction of the resulting 
density distribution (Fig. 2) takes 
into account that approximates the 
expression for the density must satisfy 
the normalization condition. 

Thus, the resulting approximation 
of the density function of the Weibull 
distribution with cumulants can compare 
it with the theoretical distribution in the 
future to estimate the error variance. 

Investigation of density function using 
cumulant analysis allows to take into account 
the properties of the self-similarity of traffic 
and service process. In practice, most simply 
realized the calculation of moments of time 
intervals between packets and time periods 
of service. After obtaining estimates of 
probability densities of the distributions of 
performance evaluation process unit may 
be obtained by a numerical (or approximate) 
solution of Lindley. 
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PRINCIPLES OF DESIGNING 
INNOVATIVE BUILDINGS IN THE 
STRUCTURE OF INDUSTRIAL 
CLUSTERS 
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The author presents basic tendencies in development of space- 
planning characteristics of industrial buildings. These tendencies clarify 
the final model of reconstruction, re-cultivation and renovation of 
industrial buildings within the structure of forming industrial clusters. 
All this is a basis for presentation of building designing principles 
within the structure of industrial clusters by the author. 
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B 3aHMO^eHCTBue jysyx chctcm - Ma- 
ihhhbi h nenoBexa - Bcer^a jie}xajio 
B OCHOBe 4fOpM006pa30BaHH5I npOMBIIH- 
neHHOH apxHTeKiypBi. Kax nucaji HTa- 
jibjihckhh HCCJie/jOBaTejiB npOMBinuieH- 
hoh apxuTeKTypBi ,d,5K. Ajioh, pa3peme- 
Hue npodneMBi «nejiOBeK-MaiHHHa zBim- 
eTcn... KOMnacoB b HCTOpHH npOMBim- 
neHHOH apxHTeKiypBi» [13]. Ot 3Tana 
k 3Tany ycnjiuBanocB npucyTCTBue b 
npOMBinuieHHBix odneKTax uenoBeKa: 

OT BTOpOCTeneHHOCTH K napHTeTHOCTH c 
MaiHHHOH, H, B HaCT05fflJHH nepHOfl, - K 
^OMHHHpOBaHHK). 3T0 HaTJI^HO BH£HO 
B npOH3BOACTBaX Ha OCHOBe HH(|)OpMa- 
IfHOHHBIX TeXHOJIOTHH, TJ\Q £OJIfl HH5KC- 

HepHoro Tpy^a cocTaBjineT donee 70%. 

HoBBie no^xo^Bi k opraHH3aifHOH- 
HOH CTpyKType npOH3BOnCTBeHHBIX KOM- 
nneKCOB (OT npOMBIHIJieHHBIX paHOHOB K 
npOMBIHIJieHHBIM KJiaCTepaM) p05K£ai0T 
H HOBBie TeH^eHIfHH B pa3BHTHH o6bCM- 
HO-nnaHHpOHHBix xapaKTepHCTHK npo- 
H3BO^CTBeHHBIX 3^aHHH. 

1. HeyKJioHHdH u nocnedoeamejibHOR 
no.mpusaifun npoMbinuieunou apxumeK- 
rnypu, pasdenemie ee odbenmoe Ha dee 
zpynnu - odbeKmoe, nojmocmbjo 3aeucR- 
iqux e ceoeM cpopMoodpasoeanuu u cmpyK- 
mypHO-npocmpaHcmeeHHOu opzauuzaijuu 
om mexHUHecKux cocmaenmoipux npou3- 
eodcmea, u odbenmoe, opuewniipoeaHHbix 
npejtcde ecezo Ha nejioeem [8, c. 201]. 

2. ITomipusaifHtt odbeKmoe npo- 
MbivujieHHOu apxumeKmypbi no ceoeu 
npocmpaHcmeeHHO-njiaHupoeoHHOu 
cmpyKmype, pasdeneuue ux Ha npocmue 
u ceepxcnoDtcHbie. 

3. TomajibHan ynucfouKaijUR npou3- 
eodcmeeuHozo npocmpancmea. 


nPMHtfHribl nPOEKTHPOBAHHS 
HHHOBAIfHOHHBIX 3/tAHHH B 
CTPYKTYPE nPOMBIUIJIEHHBIX 
KJIACTEPOB 

ITpocKypHH LA., npeno^aBaTejiB, xaH,n. apxHTexTypBi 
OpeHdyprcKHH rocynapcTBeHHBiH yHHBepCHTeT, Poccnn 

B CTarte npHBeneHti ochobhbic TeHneHunn b pa3BHTnn odueMHO- 
njiaHHpOBOHHBIX XapaKTepHCTHK npOH3BOnCTBeHHBIX 3naHHH. 3 tH TeH- 
neHunn npoacHJuoT noHHMaHne kohcuhoh MO/jenn peKOHCTpyKunn, 
peKyjiBTHBaunn n peHOBaunn npOMBimjieHHtix odneKTOB b CTpyKType 
cjiopMHpyiomHxca npoMBinuieHHbix KjiacTepOB. 3 to bbhjiocb ocHOBa- 
HneM naa BbutBiuKeHua aBTopoM npHHunnoB npoeKTupoBaHua 3naHHii 
b CTpyKType npOMtimjieHHbix KjiacTepOB. 

KjnoHeBbie cjioea: apxirreKTypa; npornBoncTBeHHbie 3naHna; 
npHHunnti npoeKTHpOBaHna HHHOBaunoHHbix 3naHuu; npoMtimjieH- 
Hbie KjiacTepBi. 

YnacTHHK KOH(J)epeHUHH, Han,noHajibHoro nepBeHCTBa no HayHHoii aHajiHTHKe, 
OTKpbiToro EBponeHCKO-AsHaTCKoro nepBeHCTBa no HayHHoii aHannTHKe 

eudaijun o6R3amenbHou npuopumemno- 
cmu ux npuMeneHun. 

CBOHCTBeHHan npoMBimjieHHBiM 
TexHonorunM ^HHaMHHHOCTB odyenoB- 
jiHBana tot (JiaKT, hto paifHOHajiBHBie 
THnBI KOHCTpyKIfHH B yCJIOBHflX nOCTO- 
ahhbix nepecTpoex TepnjiH s^^gkthb- 
HOCTB. Bee 3TO BBIpa3HJIOCB B CTarHaifHH 
b pa3pa6oTKe hobbix TnnoB h mo^hiJih- 
KaifHH [8, c. 208]. 

8. MHmeepupoeaHHoemb u noau- 
(pyHKifuoHajibHocmb odteKmoe. 

Bo BTOpOH nOJIOBHHe XX B. nOflBH- 
JIHCB HayHHOOdoCHOBaHHBie TeOpHH 06 
H3HauaJIBHOH nOJIH(J)yHKIfHOHaJIBHO- 
CTH apXHTeKTypHOH (})OpMBI, HeCOOT- 
BeTCTBHH y3KOCneifHaJIH3HpOBaHHBIX 
odBeKTOB }KH3HeHHBIM nOTpedHOCTilM 
HenoBexa, hcoOxo^hmocth HHTerpamB- 
hoto nonxona x opraHH3aifHH oObcktob 
cpe^xi odHTaHHn [8, c. 209]. 

AHanH3 TeHflemjHH, a Tax}xe cod- 

CTBeHHBIH TBOpHeCKHH OnBIT n03B0JIHJIH 
aBTOpy BBi^BHHyTB cjienyiomHe npHH- 
IfHnBI npOeKTHpOBaHHn HHHOBaifHOH- 
HBIX 3^aHHH B CTpyKType npOMBIIHJieH- 
hbix xnacTepOB: 

- od'beMHO-njianupoeoHHbie npuniju- 

nu: 

1. IIpHHifHn th6kocth nnaHHpOBKH 
(Phc. 1). 

Ha CTa^HH npeoexTHpOBaHHn Heod- 
xo^hmo npenycMaTpHBaTB Taxyio exeMy 
3^aHHn, npH KOTOpou odecneuHBajiacB 
6 bi CMeHa odopy^OBaHHe 6e3 nepe- 
CTpoHKH 3^aHH5i h odecneuHBajiacB 6 bi 
dBiCTpan TpaHC(})opMaifHn 3^aHHn xax no 
nnoma^H, Tax h no bbicotc. 

2. npHHIfHn HHTerpaTHBHOCTH 
(Phc. 1). 


06man jiHHHfl pa3BHTHn 3 toh tch- 
^eHifHH BBirnn^HT Tax: ot odBexTa- 
yKpBITHn AJM MaiHHH H MexaHH3MOB B 
XVIII - XIX bb., nepe3 odBexr, BMema- 

fOILfHH KOHKpeTHBIH TeXHOJIOTHHeCKHH 

npoifeec, b XX b., k odBexTy-odononxe, 
cnocodHoii pa3MecTHTB pa3HBie npoifee- 
cbi [8, e. 205]. 

4 . CnuofceHue ponu KOHcmpyKmueHO- 
20 pevuenuH 3daHun kok (paKmopa, onpe- 
dejmwipeao ezo <ftyHKi(UK). 

5. OnmuMU3aijUH apxumeKmypHO- 
njianupoeoHHbix cxeM 3danuii Ha ocho- 
ee K0MnbJ0mepH020 Modejiupoeanun u 
ucnojib3oeaHUH HenuHeuHou aeoMempuu 
u nonejieHue hobux cmpyKmypoo6pa3y- 
joiifux manupoeoHHbix oneMenmoe 3da- 
HUU. 

nonyHHJIH pa3BHTHe H nOJIBH- 
JIHCB HOBBie (JiyHKIfHOHaJIBHBie 30HBI, 
c(])opMHpoBaBHiHecfl b pe3yjiBTaTe 
COBepHieHCTBOBaHHn CHCTeM KOMMy- 
HHxaifHH. CTpyxTypH3aifHn xoMMy- 
HHKaTHBHBIX npOIfCCCOB B BH^e eeTH 
CTana OTpa)xaTBcn h Ha eocTaBe noMe- 
meHHH. OrajiH (JiopMHpOBaTBcn tohkh 
H etJiopMajiBHoro odiifeHHn. TaK5xe no- 
nBHJIHCB HOBBie H paCHIHpHJIHCB Cy- 
HfecTByiomHe KOH(J)epeHif-3ajiBi, CTann 
nonBjinTBcn o6pa30BaTenBHBie KjiaecBi 
h KjiaecBi KOMnBiOTepHoro odyneHHn. 
3^aHHn CTanH ifeHTpaMH odMeHa n^eii 
H HH(J)OpMaifHH. 

6. He adeKeamnocmb npou3eod- 
cmeeHHOMy npoijeccy, a adeKeamnocmb 
ezo dydyiifUM ueMenenuRM. 

7. Paciuupenue (fiopM npocmpan- 
cmeeHHOu op2anu3aijuu od^eKmoe npo- 
MbivujieHHOu apxumeKmypbi. Cunmue 
oepanuHenuii e ux ucnonb3oeaHuu, jiuk- 
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Hepapxmi ropH 30 HTajiBHoro oijmca 
no£Aep 5 KHBaeT ^yx h TBopnecxHH no#- 
XO£. Kax TOJIBXO CJIHBaiOTCH 0 (J)HC H jia- 
6 oparopHan pa 6 oTa, B 03 HHxai 0 T HOBbie 
KOMMyHHKaTHBHBie CTpyKTypBi. Hhbim 
npo^iBjieHHeM 3 toto npHHijHna hbjiuctcii 
KOHB epremi,Ha pyxoBO^ameH h hhtcji- 
jieKTyajiBHOH pa 6 oTBi nocpe/jCTBOM hc- 
n 0 JIB 30 BaHH 5 T KOMIIBIOTepa, KOTOpOe Tpe- 
6 yeT Henocpe^CTBeHHOH 6 jih 30 cth jia- 
6 opaTOpHoro CTamca h oijmcHoro CTOJia. 

3 . npHHI^Hn «OTKpBITOH njiaHHpOB- 
XH» (PHC. 1 ). 

3ajiBHBie npocTpaHCTBa MoryT jierKO 
a^anTHpOBaTBca k HenporH03HpyeMBiM 
H3MCHCHH5IM, B OTJIHHHC OT XaOHHCTHBIX 

CTpyKTyp. Hto 6 bi hcxjiiohhtb yrenxH 
mnjiopMaipiH, a Tax>xe £jin npe/jOTBpa- 
meroni xpa>x b jia 6 opaTopHH nocTonmio 
aOJDXeH XTO-TO HaXOaHTBCa. 3 th Tpe- 
6 oBaHH 3 i MoryT 6 bitb yzjOBjieTBopeHBi 
jihihb 6 jiaroAap 3 i noMememniM «OTxpBi- 
toh nnaHHpOBXH». Ohh Tax)xe yBejimm- 
BaiOT B 3 aHMOAeiiCTBHe h nacTOTy o 6 mc- 
Ha Hfle^MH. 

4 . IIpHHi^Hn niHpoxoxopnycHOCTH 
(Phc. 1 ). 

K HacToau^eMy BpeMeHH mhoto Jia- 
6opaTOpHBIX 3^aHHH HMeiOT IjeHTpaJIB- 
Hyio HeocBemaeMyio 30Hy h rjiy6HHy 
20 - 25 m. EojiBinafl rnyOnHa 3flaHHH 
MernaeT npOHHXHOBeHHio cojihchhoto 
CBeTa h BHyTpeHHeMy oOmemno. Perne- 

HHeM M 05 XeT CTaTB JIO(J)TOBOe 3 £aHHe, 
no 3 BOJiaiomee co 3 £an> rnyOHHy ot^cjib- 
HBIX 6 JIOXOB OT 13,5 M flO 17,0 M. npo- 
CTpaHCTBa xpBiTBix nacca)xeH Mox^y 
HHMH MoryT 6 BITB HCn 0 JIB 30 BaHBI £JIH 
opraHH 3 ai^HH BBicTaBox, npe 3 eHTaijHH 
hjih oOycTpoiiCTBa «Tonex nepexpecT- 
HBIX XOHTaXTOB». 

5 . npHHI^Hn o6pa3HOH £HBepCH(j)H- 
xaijnn (Phc. 1 ). 

npoMBinijieHHBie (j)aca£Bi TenepB y)xe 
He npocTO (JiyHxijHOHajiBHaa o6ojionxa. 
IIoTeHH,HajiBHBie noxynaTenH Moryr no- 
ynacTBOBaTB b npOH3BO£CTBe BH3yajiBHO, 
He HaxoAacB Ha (JiaOpnxe. B cbh 3 h c tch- 
fleHI^Heil B03BpaureHH5I npOH3BO£CTB b ro- 
po/j, (fiyHXHHOHajTBHaa h xyao)xecTBeHHaa 
npopaOoTxa npOMBinuieHHBix (jjacajjOB 
6yzjeT tojibxo pacTH [ 14 ]. 

U,BeT. npoMBiHuieHHajT apxHTexTypa 
jierne ocBaHBaeT npxne TOHa, nocxojiBxy 
3^ecB HcnojiB30BaHHe HHTeHCHBHOH na- 
jiHTpBi apxHTexTOpaM He 3anpemaeTca 

[ 4 , c. 208 ]. 

CbCT. B COBpeMeHHBIX npOMBIHI- 
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jieHHBix 3^aHHax no^CBeTxa bjihuct 
H a yxpenjieHHe aBTOpHTeTa (jmpMBi. B 
npoexTe ocBemeHHn yHHTBiBaiOTCn He 
tojibxo apxHTexTypa, ho h OHepreTHHe- 

CXHe B03M05XH0CTH no HCn0JIB30BaHHK) 
pa3HBix THnoB CBeTa [ 9 ]. 

Me/pia. HHijiopMaijmi h ropo^cxoi! 
TexcT TpaHC(j)opMHpoBajiHCB b Oerymne 
CTpoxH, Me^Ha-axpaHBi. Topo^ npe#- 
CTaBjiaeTC^ xax TpexMepHan aya,HOBH3y- 
ajiBHaa Mo^ejiB [ 3 ; 165 ]. 

OaxTypa. Orexjio npeBpaTHjiocB b 
XOHCT pyXTHBHBIH MaTepHaJI, XOTOpBIH 
nepexpBmaeT pa3JiHHHBie npojieTBi [15], 
a B OTfleJIXe 3#aHHH aXTHBHO CTaJIH hc- 
nojiB30BaTBca npHpo^HBie MaTepnajiBi 
h MacxHpoBxa OT^ejiOHHBix MaTeajiOB 
«no a HarypajiBHBie» noBepxHOCTH. 

IIpHBeAeHHBie npHMepBi noxa 3 BiBa- 
K)T, hto npOMBiHuieHHBie (jmca/jbi cno- 
co 6 hbi HMeTB TOHxyio npopaOoTxy. 3 to 
bbi 30 b, xax £jin Bjia^ejiBi^eB, Tax h jxjm 
apXHTeXTOpOB h HroxeHepOB [ 14 ]. 

npou36odcmeeHHO-mexHOJio2une- 
CKue npuHijunbi: 

6. IIpHHijHn ynjiOTHeHH^ tcxhojio- 
THHecxHx onepai^HH (Phc. 1). 

HapacTaiomaa aBTOHOMHO ctb h 
aBTOMaTH3ai^H^ cjio5xhbix npoijeccoB. 
CoBepmeHCTBOBaHHe TexHOJiormiecxo- 
ro oOopyAOBaHHn b cootbctctbhh c co- 
BpeMeHHBIMH TCHflCHIJHilMH pa3BHTHH, 
TJiaBHBIM 06pa30M, HH(])OpMaiIHOHHBIX 
TeXHOJIOTHH. HMeHHO OjiarO^apH HH(f)Op- 
Mai^HOHHBIM TeXHOJIOTH^M «Xy#eK)T» 
6 jioxh ynpaBjieHH^ h pacTeT hx npOH3- 
BO^HTeJIBHOCTB. 

7. ripHHH,Hn TOHeHHOTO XOHTpOJia 
(Phc. 1). 

Ejiaro^apa hobbim pemeHHUM b ccjie- 
pe HH({)OpMaiJHOHHBIX TCXHOJIOTHH, UOR- 
nac, xBaTaeT o^hoto ^ncneTHepcxoro 
paOonero MecTa rjisl xoHTpojin Ha^ bccm 
npoi^eccoM npOH3BOACTBa. Ha cjio)xhbix 
MHOTO CTyneHHaTBIX npOH3BOACTBaX 

njioma^H h nepcoHaji flncneTHepcxHx 
Tax)xe coxpaTHjica. 

8. npHHIJHn 3XCn03HTapH0CTH 

(Phc. 1). 

Co3#aHHe 6jiaronpH«THOH aTMOciJie- 
pBi noceTHTejien ^BjiaeTca Ba^cHBiM 
HHCTpyMeHTOM 060JIBmeHH5I nOTCHIJH- 
aJIBHBIX 3axa3HHXOB H HHBeCTOpOB. B 
CBH3H C 3THM Ha npOMBIHIJICHHBIX npe^- 
npHOTH^x HeoOxojiHMO npeaycMaTpH- 
BaTB p cnei^najiBHBix MeponpH^THH: 

• «TypHCTHHecxHe» MapmpyTBi c 
(JjHXCHpOBaHHeM MeCT OCMOTpa; 


• o 630 pHBie iwoma^xH. im oc- 
MOTpa npeanpHOTHH pexoMeHayeTca hc- 
n 0 JIB 30 BaTB BBICOTHBie nOMCIHCHHa HH 5 Xe- 
HepHBIX COOpyiXeHHH H XpBIHIH 3 ^aHHH; 

• cneijHajiBHBie nemexo^HBie nyra; 

• BcnoMoraTejiBHBie noMemeHHn 
- noMemeHH^ fljia xpaHeHHn h BBi^ann 
cneijo^ox^Bi; noMemeHH^ fljia npOBeAe- 
HHH BCTynHTeJIBHOH HJIH 3aXJIIOHHTeJIB- 
hoh Oece^, HHCTpyxra}xa; 

• i^exH ^jia paOoTBi noceTHTejieH 

(UPIT)[l,c. 18 - 19 ]. 

9 . npHHI^Hn CTHMyjnilJHH B3aHMO- 
AeiiCTBHa (Phc. 1). 

Pa 6 oHHe rpynnBi, xoTOpBie o 6 bihho 

C 06 paHBI H 3 HeCXOJIBXHX XOMaHJI, Hy 5 X- 
^aiOTca b npocTpaHCTBe rji n (JiopMajiB- 
hoto h He^opMajiBHoro oOmeHHu. Xo- 
porno cnjiaHHpOBaHHBie, npHTaraTejiB- 
HBie npoxo^HBie MapmpyTBi h jiccthhhbi 
o 6 ecneHHBaiOT HecjjopMajiBHBie tohxh 
o 6 meHH^, a 3 ajiBi 3 ace^aHHH c MyjiB- 
THMe^HHHBiM o 6 opy^OBaHHeM cjiy^xaT 
0 (j)HijHajiBH 0 My o 6 meHHio. «Ko$eiiHBie 
tohxh» }xe o 6 ecneHHBaiOT bo 3 mo)xhocth 
AJ ia o 6 ohx bh^ob oOmemiii. Ycjiobho 
H a 30 BeM 3 th MecTa moHKciMu nepe- 
Kpecmnbix KOHmaKmoe (TIIK); 

10. npmmmi 6e30TxojjHOCTH (Phc. 1). 

CeroAH^ bbixoa o6mecTBeHHO-no- 

jie 3 Horo npo^yxTa no othohichhio xo 
B ceMy oObeMy nepepaOaTBiBaeMBix Be- 
mecTB cocTaBjiaeT MeHee 3 %, a ocTajib- 
HBie 97 % - otxo^bi [ 5 ; 6 ]. 

HHTepecHaa pa 3 pa 6 oTxa 6 buia c^e- 
jiaHa HH)xeHepOM A. HaropHBiM, xoto- 
pBiii npe^ji 05 XHji HcnojiB 30 BaHHe 6 ho- 
peaxTopa, b xoTopbin 3 arpy»cajiHCB 66 
bh^ob otxo^ob npOMBimjieHHBix npe^- 
npmiTHH xpynHoro HH^ycTpHajiBHoro 
ropo^a c co 6 jno£eHHeM npHMepHO paB- 
HBIX ^OJieil XHCJIBIX H meJIOHHBIX XOMnO- 

hchtob. H 3 BjieHeHHBiii H 3 peaxTopa xo- 
HeHHBIH npO^yXT COCTOajI H 3 Tpex XOM- 
noHeHTOB: oca^xa, cojicboto pacTBOpa h 
CM ecH ra 30 B [ 6 ]. 

B 3 apy 6 e)XHOH hkq npaxTHxe b 90 -e 
rr. XX b. axTHBHO pa 3 BHBajiHCB Mycopo- 
nepepaOaTBmaiomHe 3 aBO^Bi. B HacToa- 
mee BpeMn TexHOJiorHa Mycoponepepa- 
6 otxh coBepmeHCTByeTca, h Mycopoc- 
)XHraTejiBHBie 3 aBO^Bi ycTynaiOT mccto 
M yCOpOCOpTHpOBOHHBIM. 

1 1 . npHHHHn «HHCTOH Cpe^BI» (PHC. 1 ). 

B nocjieflHHe to^bi yjxecTonaiOT- 

c a TpeOoBaHHn no (JjHjiBTpai^HH h pa 3 - 
jihhhoh CTeneHH ohhctxh B 03 ^yxa Ha 
npOH 3 BO#CTBe. 3 to CB^ 3 aHO xax c no- 
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Phc. 1 . npimumibi npoeKTHpoeaHHH nHHOBau,noHHbix 3 uimm b CTpyKType npoMbiinjieHHbix KjiacTepoB 

(HCCJieaoBaHHH aBTopa) 


Tpe6H0CT«MH npOH3BOACTBa «HHCTbIX 
MaTepnajiOB», me 6e3 ynacraa nenoBeica 
HeB03M05KH0 060HTHCB, TaK H C II0Tpe6- 


HOCTflMH C03£aHH5I KOM(j)OpTHI>IX yCJIO- 
BHH pa60TBI B uenax nOBBIIIieHHil npOH3- 
BOAHTenbHOCTH Tpy^a. 


12. npHHIJHn 3Hepr03(J)4)eKTHBH0- 
cth (Phc. 1). 

IlepBOOHepe^HOH 3a#aHeH ^BjiaioTca 
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3Heproc6epe)KeHHe b npOMBinuieHHOM 
CTpoHTejiBCTBe, a TaK)Ke Hcnojn> 30 BaHHe 
bo3o6hobjmcmbix pecypcoB h coxpaHe- 
HHe HeB03o6HOBjiaeMBix [5]. Bee 3to 

npHBOAHT K HOBBIM odBCMHO-njiaHHpO- 
bohhbim pemeHH^M 3^aHHH: nepennaHH- 
pOBKe BeHTKaMep, rnaxT h otcckob h hc- 
nojiB30BaHHe 3 a cneT 3Toro bbicbo6o)k- 
flCHHBIX npOCTpaHCTB £JI5I ^OnOJIHHTeJIB- 
HBIX 0(j)HC0B HJIH oGlIjeCTBeHHBIX 30H; 
co3AaHHio «6y(})epHBix npocTpaHCTB», 
pacnojiaraiomHxcji b Henocpe^CTBeH- 

HOH 6JIH30CTH K npOH3BO£CTBy H flBJM- 
KmjHXCJI MeCTaMH KpaTKOBpeMeHHOrO 
nojiB30BaHH5i; opraHH3aijHH 03ejieHeH- 
hbix KpBirn h Teppac [7]. Taioice mo5kct 
CB irpaTB Bamyio pojiB oirraMimijHfl 
apxHTeKTypHBix cjiopM 3^aHHa c yneTOM 
B03£CHCTBH5I BeTpa; OnTHMaJIBHOH OpH- 
eHTai^HH 3/jaHHH K COJIHI^y H T.fl [1 1]. 

B 3ana^HOH EBpone pa3BHBaeTC5i koh- 
ijemjmi «3AaHHH 3Hepro+» - 3^aHHH, ko- 
TopBie BBipa6aTBiBaiOT 3HeprnH 6ojiBine, 
HeM noTpe6jiHK)T. B 1994 r. P. ^hhi no- 
CTpOHJI nepBBIH n0^o6HBIH AOM B MHpe, a 
b 2004 no a ero pyKOBO^CTBOM 6 biji co3#aH 
MHKpopanoH H3 59 3Hepro-njiioc aomob - 
Conap CeTjiMeHT bo Open6ypre [2]. 

B Poccnn TaK5Ke npeAnpHHHMaiOTCH 
ycnjiHfl no CHH^ceHHK) 3KOJiornnecKon 
Harpy3KH n BHe/jpemno 3Hepro3(})(J)eK- 
thbhocth. B 2009 ro^y no^nncaH npe- 
3H^eHTOM Poccnn no^nncaH (jie/jepajiB- 
hbih 3aKOH «06 3Heproc6epe5KeHHH...» 
[10], n b Hacimmee BpeMa h/jct pa3- 
paOoTKa pernoHajiBHBix nporpaMM no 
3Hepr03 (J) (J) eKTHBHO CTH . 


H3Ji05KeHHBie npHHipniBi cnocodHBi 
C03^aTB TBep^yiO OCHOBy HHHOBan,H- 
OHHOH Cpe^BI B paMKaX (J)OpMHpyeMBIX 
npOMBinnieHHBix KjiacTepOB. 
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ARCHITECTURE IN THE CONTEXT 
OF INFORMATION TECHNOLOGIES 
DEVELOPMENT 

R. Shangareev, student 

E. Koneva, Candidate of Architecture, Associate Professor, 
Dean 

L. Desyatov, Associate Professor 

Ural State Academy of Architecture and Arts, Russia 

While studying stages of architecture development, interconnections 
in development of technical and technological achievements and 
architecture have been found. Modem stage of development of 
technological achievements is characterized as «digital». Changes in 
nature of technologies makes architects search for new concepts and 
methods of projecting. 

In this article the author considers levels of influence of information 
technologies on the architecture. The author considers examples of the 
following questions: how modem architects react on these changes; 
within the framework of which concepts did they built a structure the 
building; development of which technologies led to certain changes. 
After considering concepts the author has determined two main grounds 
within which the building project must be developed: hard-project and 
soft-project. Their definitions and contents are presented. 

Keywords: media-architecture, media-technologies, media library, 
controlled fields, video-mapping, hard-project, soft-project. 

Conference participants 


APXHTEKTYPA B KOHTEKCTE 
PA3BHTHR HHOOPMAH,HOHHLIX 
TEXHOJIOTHH 

IIlaHrapeeB P. P., MarncTpaHT 
KoHeBa E. B., oh#. apxHTeicrypBi, ^oijeHT 
fl,ecOTOB Jl. B., ^oifeHT 

ypajiBCKaa rocynapcTBeHHan apxHTeKTypHO-xyzto^KecTBeHHaa 
aica/jeMmi, Pocchu 

Tbynaa 3Tam>i paiBuraa apxHTeicrypbi, Hanaem>i B3anMOCBa3H 
pa3BHTHB TeXHHHeCKHX H TeXHOJIOTHHeCKHX aOCTHaceHHH H apXHTeK- 
Typbi. CoBpeMeHHbin 3Tan pa3Birma TexHOJiornuecKnx aocTiDKeHnn 
xapaKTepH3yeTca kslk «nncjtpoBOH». H3MeHeHne xapaKTepa tcxhojio- 
thh TpedyeT ot apxnTeKTOpOB ncKam HOBbie KOHuenunn n MeTOjjbi 
npoeKTHpOBamia. 

B CTaTte paccMOTpem>i ypOBHH BjinaHna HH^opMaunoHHtix Tex- 
HOJiornn Ha apxHTeKTypy. PaccMOTpeHbi npHMepbi Toro, kzk coBpe- 
MeHHbie apxHTeKTOpbi pearnpyiOT Ha 3 th H3MeHeHna, b paMKax KaKHx 
KOHuenunn ohh BtiCTpaHBajiH CTpyKTypy 3aaHHa, b pe3yjiBTaTe pa3- 
bhthb KaKHx TexHOJiorHH npOH3omjiH Te hjih HHbie H3MeHeHHa. B pe- 
3yjitTaTe paccMOTpemra KOHuempm BbiaBJieHbi jjBe ochobbi b paMKax, 
KOTOpbix aojiaceH BbiCTpaHBaTbea npoeKT 3aaHna - 3 to hard-npoeKT h 
SO ft-npOeKT, J\2l Hbl HX (J)OpMyJIHpOBKH H COCTaBJiaiOHLHe. 

KmoHeBbie cjioea: Meana-apxHTeKTypa, Meana-TexHOJiorHH, 

MeanaTCKa, KOHTpojinpyeMbi nojia, Bnaeo-MannuHr, hard-npoeKT, soft- 
npoeKT. 

Y HaCTHHKH KOHCjjepeHUHH 


H obbih 3Tan pa3BHTHn oOnjecTBa, 
KOTOpbiii HaMeTHji cymecTBeHHbie 
H3MeHeHua b )kh 3 hh uenoBeKa, ctjiop- 
MHpOBanca b pe3ym>TaTe pa3BHTHn hh- 
(JlOpMaifHOHHBIX TeXHOJIOTHH, MHOTHe 
HCCJie^OBaTenH xapaKTeproyiOT ero kzlk 
nocTHH^ycTpHajiBHBiii. B Harne BpeMn 
HH(J)OpMaifHOHHBie TeXHOJIOTHH pa3BH- 
BaiOTca c Bee 6ojiBmen cxopocTBio. 

Y. Mmueji, aHajiH3Hpya pa3BHTHe 
HH(J)OpMaifHOHHBIX TeXHOJIOTHH H BBI- 
hbjhhi Han6ojiee BamBie H3 hhx, npn- 
meji k BBiBO^y, hto XXI b qk 3 to ipitj)- 

pOBaa 3pa B pa3BHTHH TeXHOJIOTHH, B 
KOTopoii apxHTeKTypa yyK e He nBjiaeTca 
«aBTOHOMHBIM Me/fHyMOM» H He TOJIBKO 
HMeeT #ejio c npocTpaHCTBOM, Maccon h 
CB eTOM, ho «...TenepB OHa, HecoMHeH- 
HO, CJiy}KHT KOHCTpyKTHBHOH OCHOBOH, 
n03B0JHH0meil HaXO^HTB H H3BJieKaTB 
cmbicji H 3 nepenjieTeHHBix noTOKOB 3By- 
KOBOH, TeKCTOBOH, Tpa(j)HHeCKOH H IfH(j)- 
pOBOH HH(j)OpMaifHH» [1, C. 110]. 

MeAHa-TexHOJiorHH o 6 b e/fHHaioT Ta- 
koh mnpOKHH cneKTp Bemeii 6jiaro^apa 
TOMy, HTO 3TO TeXHOJIOTHH H nOCpe/fHH- 
KH, HCn0JIB30BaHHe KOTOpBIX BHOCHT Cy- 
me CTBeHHBie H3MeHCHH5I B KOMMyHHKa- 
IfHIO HeJIOBeKa C OKpy^CaiOlUHM MHpOM, 
peopraHH3yeT ero MHpOBoenpHirrae h 
o6pa3 5KH3HH. 

HH(J)OpMaifHOHHBie TeXHOJIOTHH, KaK 
o^hh H 3 HanOojiee nepcneKTHBHBix b co- 
BpeMeHHyio 3noxy, oOecneuHBaiOT «pa3- 


BHTHe TeXHOJIOTHHeCKOH HH(j)paCTpyK- 
TypBi HejiOBeuecKoro Tejia, a 3 aTeM h 
H ejiOBeuecKHx kojiji6kthbob» [2, c. 60]. 
HcnojiB 3 ya to, hto Ha 3 BmaeTca «HHTeji- 
JieKTyaJIBHBIMH TeXHOJIOTHaMH», MBI He- 
H 36 e 5 KHO HauHHaeM npHo 6 peTaTB Kane- 
CTBa 3 THX TeXHOJIOTHH. HCTOpHK, KyjIB- 
Typojior, TeopeTHK apxHTeKTypBi JIbiohc 
MaM(j)op£ onncaji, KaK nacBi noBjimuiH 
Ha MBinijieHHe nejiOBeKa: «A 6 cTpaKTHaa 
cpe^a BpeMeHHBix OTpe 3 KOB CTajia koh- 
TpOJIBHOH TOHKOH H £JIH ^eHCTBHH, H RJISL 

MBicjieii. npoifecc a^anTaijHH k hobbim 
HHTeJIJieKTyaJIBHBIM TeXHOJIOTHHM OTpa- 
5KaeTca b CMeHe MeTatJiop, KOTOpBie mbi 
HcnojiB3yeM, hto6bi o6bhchhtb ce6e ca- 
mhx ce6a. Kor^a hoiibhjihcb MexaHHue- 

CKHe HaCBI, JIIO^H TOBOpHJIH, HTO HX M 03 T 
paOoTaeT “k&k uacoBoii m exaHH 3 M’ ’ » 
[2, c. 45]. Cero^Ha, b 3 noxy nporpaMM- 
hoto oOecneueHHa, mbi CTajiH ^yMaTB, 
hto oh paOoTaeT «xaK KOMnBioTep». 

ApxHTeKTypa TO^ce HauHHaeT npn- 
o 6 peTaTB CBOHCTBa TeXHOJIOTHH, KO- 
TOpBie npoHHKaiOT b »ch 3 hb uejiOBeKa. 
ApxHTeKTypa BCTynaeT b KOMnjieKCHO e 
B 3 aHMO^eilCTBHe C BBICOKOTeXHOJIOTHH- 
HOH BHpTyaJIBHOH «HaHHHKOH», flBJIJDICB 
ee npo^ojDKeHHeM b peajiBHOM npo- 
CTpaHCTBe B BH^e MeTa(f)OpBI - 3 aKOHBI 
Me^Ha-MHpa CTaHOBaTca 3 aKOHOMepHO- 
CTHMH apXHTeKTypBI. Pa 3 BHTHe Me^Ha- 
TeXHOJIOTHH BO MHOTOM CTHMyjIHpyeT 
pa 3 BHTHe apxHTeKTypBi. 


ApxHTeKTypa, B 3 aHMOAeiiCTBya c 
HHI^OpMaifHOHHOH COCTaBJUIIOHieH apxH- 
TeKTypHoii cpejtBi, a TaioKe c HHijiopMa- 
h,hohhbimh TexHOJiorHUMH, npHoOpeTaeT 

HX (JjyHKUHH H CBOHCTBa. TOBOpH O TaKHX 
$yHKIfHaX COBpeMeHHBIX TeXHHHe CKHX 
H TeXHOJIOTHHe CKHX ^OCTH5KeHHH, TaKHX 
KaK HH(J)OpMaTHBHaa, KOMMyHHKaTHBHaa, 
HaBHraifHOHHaa, HHTepaKTHBHaa, mbi co6- 
CTBeHHO H TpaHCJIHpyeM (jjyHKHHH MejtH- 
aTexHOJiorHH b apxHTeKiypy. Bo3HHKaeT 
HeKoe HOBoe noHHMaHHe apxHTeKTypBi, 
KOTopaa b CBoeii ochobc He opneHTHpyeT- 
ca Ha KOHCTpyKTHBHBie OCOOeHHOCTH. Ap- 
xHTeKTOp Toho Hto, roBopa o coBpeMeH- 
hbix oOmecTBeHHBix 3jtaHHax, Ha3HaueHHe 
kotopbix - nepejiaua, xpaHemie h ncnojiB- 
30BaHHe HHiJjopMaifHH, yTBep)K£aeT, hto 
Bee ohh «cojibiotc^ b e^HHyio, o6myio 
THnO JIOTHIO , H He OCTaHCTCH TpaHHIf 
MQyKjxy My3eeM h apT-rajiepeeii, Me>K^y 
OhOjihotckoh h TeaTpOM, ohh pecTpyK- 
TypHpyiOTCJi b HOByio cjiopMy - Mejfua- 
Texy, HanoMHHaiomyio y^oGHBiii b 6BiTy 
Me^Ha-cynepMapKeT, r^e Bee Me^na co- 
6paHBi BMecTe h “Bee no nojiOHKaM”» 
[3]. 

BjinaHHe Me^Ha-TexHOJiorHH npo- 
cjiOKHBaeTcn Ha neTBipex ypOBHH - 3 to 
TH nBI 3^aHHH H HX cjiyHKIJ,HOHaJIBHafl 
CTpyKTypa, oOBeMHO-npocTpaHCTBeH- 
HBie, apxHTeKTypHO-xy^mKe CTBeHHBie 
xapaKTepHCTHKH, h npoifece npoeKTH- 
pOBaHHa. 
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Phc. 1. TpaHC^opMai^Hn (J)yHKu,Hn 6 h6jihotck 


npocjieAHTt H3MeHeHHa b THnax H 
(fiyHKIIHOHaJIBHBIX 0C06eHH0CT5IX 3^a- 
HHH M05XH0 Ha OCHOBe 6H6jIHOTeKH, H 
ee TpaHccjiopMaHHeH b 6ojiee pa3BHiyio 
(jiopMy MeAHarexy. MeAHarexa noHHMa- 
eTCa XaX HCXHH HHCjjOpMaiLHOHHBIH HeHTp. 
H3HaHaJIBHO OHH npOeXTHpOBaJIHCB Ha OC- 
HOBe 6h6jIHOTCX, HO pa3BHTHe HH(J)OpMa- 
H,HOHHBIX TeXHOJIOrHH npHBCJIO X H3MeHe- 
HHK) (jiyHXHHOHaJIBHOH XapaXTepHCTHXH 
BHyrpeHHHx npocTpaHCTB. riepBOpOAHaa 
(JiyHxi^Ha 6h6jihotcxh 3to xpaHHjiHme hh- 
(JiopMaijHOHHBix HOCHTeneii, b pe3yjiBTaTe 
noaBjieHHa xroironeHaraHHa h pa3BHraa 
TexHOJiorHH THpa5XHpOBaHHa 6h6jihotcxh 
pa3AejiaiOTca Ha ABe 30hbi - 3to xpaHHjin- 
me h HHTanBHBiH 3an. B pe3yjiBTaTe nepe- 
xoAa x HH(|ipoBOMy cnoco6y xoAHpOBaHHH 
h nepe^ann HH^opMaiiHH h bo3hhxho- 
BeHHK) cera HHTepHeT, noaBHjiHCB cep- 
BepHBie 6a3Bi abhhbix, Aociyn xotopbim 
otxpbit a na Bcex, OTna^aeT noTpe6HOCTB 
b xpaHHjiHme b 6H6jiHOTexax, h ocTaeTca 
TOJIBXO npOCTpaHCTBO HHTaJIBHOrO 3ana, 
xoTOpoe TpaHCiJiopMHpyeTca b xoMMyHH- 
XaTHBHOe npOCTpaHCTBO (pnc. 1). Hhbi- 
MH CJIOBaMH pa3BHTHe HH(j)OpMaTHBHOH 
(J)yHXII,HH, nOpO^HJIO H3MeHeHHa B xom- 
MyHHXaTHBHOH (jtyHXIJHH, HTO npHBCJIO X 
H3MeHeHHio CTpyxiypBi BHyrpeHHHx npo- 
CTpaHCTB 6h6jihotcx. 

^aHHBie oco6eHHOCTH MeAHa-npo- 
CTpaHCTB peaJIH30BaHBI B 3^aHHH Me^H- 
aTexn ropo^a CeH^aii apxHTexTopa Toho 
HtO. npH npOeXTHpOBaHHH OH C03^aJI 
xoHi^eni^Hio, xoTOpaa cpOHTca Ha Tpex 
3jieMeHTax: ««njiomajixa», «Tpy6a» h 
« o6ojionxa» (pnc. 2). «IIjiomaAXH» - 3x0 
rnecTB npaMoyrojiBHBix naHejien, xoto- 
pBie o6pa3yiOT 3Ta)XH. IIpoijeccBi, npo- 
TexaiomHe Ha pa3HBix ypOBHax, 6 bijih 
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CMOAejiHpOBaHBi b pe3yjiBTare nocTpo- 
eHHa ^narpaMM, noxa3BreaiomHx to, 
XaX JHO^H MOryT B3aHMOACHCTBOBaTB, 
xoHTaxTHpya c pa3JiHHHBiMH Me^Ha-Tex- 
HOJIOTHUMH. Tpy6BI - 3TO BepTHXaJIBHBie 
3JieMeHTBI, npH3BaHHBie o6bcahhhtb h 
HHTerpnpOBaTB «njioma#xH». «Ko)xeH» 
- 3to (Jiaca a 3^aHHa. Me^naTexH peajin- 
3yiOT noAxoA, npn xotopom noMemeHHa 
o6bcahh5hotc5i b e^HHoe npOCTpaHCTBO 
XOMMyHHXaiI,HH C pa3JIHHHBIMH HH(j)Op- 
Mai^HOHHBiMH tcxhojiothumh, co3AaBaa 
npOCTpaHCTBO j\jiK o6meHHa [3]. 


ApxHTexTOpBi, aHajiH3Hpya xoMMy- 
HHxaTHBHBie npoijeccBi, nponcxo^amHe 
b o6mecTBe, no-HHOMy npoexTHpyiOT 
BHyTpeHHe npOCTpaHCTBO B 3AaHHH, HTO 
co3^aeT HHyio o6BeMHO-npocTpaHCTBeH- 
Hyio CTpyxTypy. Cpe^CTBaMH Me^Ha- 
TeXHOJIOTHH B03M05XH0 OCymeCTBJHITB 
30HHp0BaHHe BHyTpH nOMCIACHHH, C03- 
AaBaa, Tax Ha3BiBaeMBie, «xoHTpojmpy- 
eMBie nojia» h H36aBjHHiCB ot hkqctkhx 
ajieMeHTOB opraHH3au,HH cpe^Bi, Taxnx 
xax CTeHa, h bhahmbix rpaHHij. 

K npHMepy, npn npoexTHpOBaHHH 
yne6Horo ijeHTpa Rolex Oe^epajiBHOH 
nOJIHTeXHHHeCXOH HIXOJIBI Jl03aHHBI, ap- 

xHTexTOpBi K. Ce#3HMa h R HacHA3aBa 
HcnojiB30BajiH cpe^CTBa axycTHXH npn 
30HHp0BaHHH npOCTpaHCTBa. E^HHOe 
BHyTpeHHee npOCTpaHCTBO 6 bijio pa3- 
AejieHO apxHTexTopaMH Ha Tpn 30 hbi: 
aXTHBHOH fleaTeJIBHOCTH, JieXI^HOHHBie 
ay^HTOpHH H 30Ha THHIHHBI - HTO COOT- 
BeTCTByeT opraHH3au,HH yneSHoro npo- 
ijecca b yHHBepCHTeTe. Ejiaro^apa nepe- 
na^aM bbicotbi o6pa3yK>Tca BH3yajiBHO 
3axpBiTBie a pyr ot Apyra npOCTpaHCTBa, 

B TOM HHCJie axyCTHHeCXHe «30HBI 

THHIHHBI» H «30HBI MOJIHaHH5I» (pHC. 3), 
r^e CTyAeHTBi MoryT cnoxoHHO 3aHH- 
MaTBca, xoTa paAOM pacnojioixeHO xaijie 



Phc. 2 MeAHaTeica b r. CeHAaii, apx. Toil Hto 
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ocHOBe KOTOporo jioxht npoijecc boc- 
npHOTHH 3KcnoHaTOB no# pa3HbiM yrnoM 
3peHH^, C pa3JIHHHBIX paCCTOaHHH (pHC. 
4). MapmpyT ocMOTpa oxcnoHaroB npo- 
xo#ht no nepeKptiTH5TM, 3aKpyneHHBiM 
no cnnpajin, tcm caMBiM co3^aiOTca 
njIOma^KH #JHI 3KCnOHHpOBaHH5T, H 
njioma#xH #jhi ocMOTpa c pa3HBix to- 
nex. npoeKTHpOBaHne #aHHoro npoexT 
BenocB c noMonjBio C03#aHH5i cjiojkhoh 
HH(|)O pMan,HOHHOH MO#eJIH 3#aHHJI, B 
kotopoh 6bijih onpo6oBaHBi (jryHKnno- 
HanBHBie npoi^eccBi, TeM caMBiM apxn- 
TeKTOpBI B03BeJIH BHpTyaJIBHyiO MO^eJIB, 
onpo6oBaHHyio b npo#ecce npoexTHpo- 
BaHHJi. B ^aHHOM cjiynae penB H#eT o 
Taxon (JiyHKi^HH xax nmjTOpMai^noHHaa n 
HHTepaKTHBHaa. 

Cpe^CTBaMH CBeTon,BeTOBoro bo 3- 
AencTBHH apxHTeKTOp MO>xeT no#nep- 
KHyTB apxHTeKTypH0-xy^05KecTBeHHBie 
xapaxTepncTHKH 3#aHHn, MoaceT, Hao6o- 
pOT, pa3pyniHTB nx hjih co3#an> coBep- 
meHHO HOByio apxnTeKTypy. 

KoHijenipra H3MeHeHna (j)H3HHecxHx 


n ay#HTOpmi Ha 600 MecT. To ecTB caM 
npoijecc pacnpocTpaHemm HHijiopMa- 
n,nn nocny5KHji npneMOM Ha ocHOBaHnn, 

KOTOporo cnpoexTHpOBaHa BHyrpeHHJia 
CTpyKTypa 3#aHHn. 

Co3#amie e#HHoro MHorocBeTHoro 
npocTpaHCTBa Tax >xe peanH30BaH0 b 
xoHi^eni^nn apxHTexTypHoro 6iopo UN 
Studio b 3£aHHH My3en «Mepce#ec- 
Eemj». OHa ocHOBaHa Ha BoenpHjrran 
sxcnoHaTOB b npo#ecce nx ocMOTpa. Phc. 4. My3eii «Mepce#ec-Eeim», apxHTeKTypHoro 6iopo UN Studio 


n TcXTOHHHecxnx xapaxTepHCTHx 3#a- 




Phc. 3. yueSHbiii ueirrp Rolex <De#epajibHoii nojurrexHUHecKoii iukojim 
JIo3aHHbi, apx. K. Ce#3HMa, P. Hocu#3aBa 



Knaccnnecxa^T (jiopMa My3eiiHoro npo- 
CTpaHCTBa n03B0JI«eT OCMaTpHBaTB 3XC- 
noHaTBi npenMymecTBeHHO c hh5xhhx 


Tonex hjih xor#a ohh Haxo^TCn Ha 
ypOBHe raa3. B 3toh cxeMe apxHTexTO- 
pBI C03#aJIH CHCTeMy Xa^pHpOBaHHH, B 


HHH npOHBHJiaCB Ha CBeTOBOH HHCTaJI- 
JI5IUHH, BBinOJIHeHHOH nO TeXHOJIOTHH 
BH^eo-MannHHr h ocymecTBjieHHoii Ha 
(j)aca#e 3#aHHn a#MHHHCTpaij,HH ropo#a 
XapBxoBa. B pe3yjiBTaTe npoeijHpoBa- 

HHH CBeTOBBIX nOTOXOB Ha (jiacaA 3#aHHH 
6bijih H3MeHeHBi u,BeTOBBie xapaxTepn- 
cthxh (Jiaca^a, TexTOHHxa ot^cjibhbix 
3jieMeHTOB h radapHTBi 3#aHHn (pnc. 
5, ccBuixa: http://www.youtube.com/ 

watch?v=kD5bQ0v7N9E). 

Hhoh no#xo# peajiH30BBmaeT ap- 
xHTexTOp )KaH HyBejiB b npoexTe xoh- 
ijepTHoro 3ajia «fl,aTCxoro pa#no» b Ko- 
neHrareHe. 3#aHHe co cjio)xhoh CTpyx- 
Typon TKaH HyBejiB noMecTHji npocTyio 
xydnuecxyio (JjopMy. ApxHTexTOp ueTxo 
OTflejnui HHTepBep coopyjxeHH^ ot npo- 
CTpaHCTBa ropo#a. B #HeBHoe BpeMn 
3xpaH HcnojiH^eT pojiB 3aHaBeca, a b 
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Phc. 6. KoHuepTHbiii 3aji «,H,aTCKoro pa/jHO» b r. KoneHrareH, apx. HCan Hyeejib 


Phc. 7. ToproBbiii peHTp Galleria Centercity b r. HxoHaH, 
apxHTeKTypHoro 6iopo UN Studio 


HOHHOe CJiy^CHT RJW npOeKI^HH pa3JIHH- 
HblX H306pa5KeHHH (pHC. 6). 

Ee3ycjiOBHO, 3HaHHMyio pom> b Me- 
flua-npocTpaHCTBe nrpaeT xoMMepne- 
cxaji HH^opMaipra. B nocne^Hee BpeMJi 
(Jiaca^bi 3AaHH« Bee name hchojihjhot 
pout peKjiaMHbix 6aHHepOB, hto Hera- 
thbho BjinaeT Ha apxHTeKTypy 3^aHna, 
ecjiH ero ^aca^bi He cnpoeKTHpoBaHBi 
C n03HH,HH TpaHCJHmHH HH^OpMai^HH. 
ApxHTeKTOpbi UN Studio b 3^aHHH 
TOproBoro ijeHTpa Galleria Centercity b 
H xoHaHe, no3BOJiHjia no-HOBOMy B3nui- 
HyTb Ha Me^Ha^aca^bi. Oaca^Bi 3flaHHn 
npeACTaBjiaioT co6oh #ByxcjiOHHBie boji- 
HHCTBie MeAHa3KpaHBi: HX BepXHHH CJIOH 
COCTaBJieH H3 BepTHKaJIBHBIX CTeKJIMH- 
hbix naHenen, Ha KOTOpBie b TexHHKe 
mejiKorpa(j)HH HaHeceH npHHT, co3£aio- 
hjhh HJUH03HK) TpexMepHoro H3o6pa}xe- 
mra. IlaHejiH pa3£ejieHBi BepTHKajiB- 
HBIMH MeTaJIJIHHeCKHMH npO(J)HJI5IMH- 
JiaMeJIflMH, 3amHmaiOmHMH CTeHBI ot 
cojiHenHoro >xapa. TpaHCJinpyeMaa Ha 


■ ■ ■ • 

i j* l m 

"hard-npaeKT n ' ^ * "safbnpoeteT" 

I * — 1 7 


i d 

'- M eflM3-spxtiTi*avpa'' 

Phc. 8. Hard-npoeKT, soft-npoeKT, 
MeAna-apxHTeKTypa 


4)aca^e aHHMai^na h CBeTOBBie 3(j)(j)eKTBi 
BMecTe c BepTHKajiBHoii ceTKoii jiaMeneii 
nojiHOCTBio mchihot omymemie Mac- 
nrrada 3^aHHa (pnc. 7). BH3yanBHBie 3(j)- 

(JieXTBI, C nOMOlUBK) KOTOpBIX C03£aeTCfl 
HenOBTOpHMBIH o6pa3 3^aHHa, B Me^Ha- 
apxHTeKType HanpaBjieHBi Ha co3,a,aHHe 
yCJIOBHH RJlft odmeHH^ H B3aHMO^eil- 
ctbhh MOK^y JHO^BMH, anejuiHpya TeM 
eaMBIM K KOMMyHHKaTHBHOH, HH({)OpMa- 
IJHOHHOH, HaBHrai^HOHHOH (jiyHKIJHJIM. 
OTpa5KaiOT CJI05KH0CTB H yCTpOHCTBa 
coBpeMeHHoro odnjecTBa c MHoroodpa- 
3HeM H odHJIHeM HH(j)OpMai^HH B HCM. 

B pe3yjiBTaTe nojiBjieHHii Me^na- 
TexHOJiorHH H3MeHHnca caM npoijecc 


npoeKTHpOBaHHJi. ApxHTeKTOp TenepB 
MO)KeT, Ha 3Tane co3^aHHa npoeKTa, bo 3- 
BeCTH BHpTyaJIBHyiO MO^eJIB 3^aHHH, H 
«onpo6oBaTB» ee. TaxHM o6pa30M, mo)k- 
HO He TOJIBKO npOeKTHpOBaTB 3^aHH^, H 
paccuHTBiBaTB hx (J)H3HHecKHe xapaKTe- 
pHCTHKH, h Mo^ejinpoBaTB npoijeccBi, 
KOTOpBie TaM npOHCXO^aT. nOflBJHHOTCfl 
Tax Ha3BmaeMBie BHpTyanBHaa h peanB- 
Haa apxHTexTypa. B pe3yjiBTaTe CTpon- 
TejiBCTBa noaBHTca peajiBHoe 3#aHHe. 
Ho, Kax OTMenaeT Toho Hto, «k 3TOMy 
MOMemy nojiBHTca jjpyroe BHpTyanBHoe 
npocTpaHCTBO, co3^aHHoe c noMomBio 
3jieKTpoHHBix Me,a,Ha» [3]. 3to 03HanaeT 
to, hto #a5xe ecjiH 3^aHHe nocTpoeHO, 
ero apxHTexTypHaa nporpaMMa npofloji- 

5KHT CBOH MO^H(^HKaiI,HH, TO eCTB erO 

(^yHKi^HOHaiiBHaa CTpyKTypa npo^oji- 


5kht npeTepneBaTB H3MeHeHH5i, pa3BHBa- 
«cb bo BpeMeHH, npoijecc npoexrapoBa- 
HHJI JIBJUieTCJI deCKOHeHHBIM. 

B ^aHHOM cjiynae mo)kho npo- 

BeCTH aHaJIOTHK) C KOMnBIOTepHOH 
TepMHHOJIOTHeH. Ho^o6hO TOMy, Kax 
Be^eTCfl npoeKTHpoBaHHe «software» 
h «hardware», r^e «hardware» HMeeT 

OTHOHieHHe X «$H3HHeCKOe MaiHHHO) 
hjih x ee BHyTpeHHeMy HacBimeHHio 

OT^eJIBHBIMH TeXHHHeCKHMH 3JieMCH- 

TaMH, a «software» - x nporpaMMaM, 
KOTOpBie «05khbjhhot MaiHHHy». B ap- 
XHTeKTypHOM KOHTeKCTe 3TOT npHeM 
M05KeT HCn0JIB30BaTBCa, hto6bi bbi- 
3BIBaTB B3aHMO£eHCTBHe, Rax Me5K^y 
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JHO£BMH, TaK H JHO£BMH H OKpy}KaiO- 
hihm npocTpaHCTBOM. B pe3yjiBTaTe 
M05KH0 TaK5Ke pa3,H,eJIHTB apXHTeKTyp- 
hbih o6bckt Ha ^Be ochobbi - «hard» h 
« soft» (pHC. 8). 

«soft» - 3 to npoeKTHpoBaHHe 
npoijeccoB npOTeKaiomHx BHyTpH 3#a- 
hhh, a «hard» BBiCTynaeT b ponH koh- 
CTpyKTHBHOH H TCXHHHeCKOH OCHOBBI, 
odecneHHBaeT 3#aHHe KapxacoM, b koto- 
pOM npOHCxo^T 3th npoijeccBi. H ecjiH 
«hard» nBjineTCn jkcctkoh CTpyiaypOH, 
H3MCHHTB KOTOpyiO BO BpeMCHH flOBOJIB- 

ho tidkcjio, to «soft» BKjnoHaeT b ce6n 
nporpaMMHyio cpe^y, KOTOpan cnjiBHee 
no^Bep)KeHa H3MeHeHHio bo BpeMeHH. 
npoeKTHpoBaHHe b apxHTeKType ^ojdk- 
ho anejuiHpOBaTB He tojibko k Tpa^HijH- 
OHHOMy npoeKTy, ho h k ropa3#o donee 
rndKOMy «soft -npoeKTy», BKjnonaiome- 
My b ce6a nporpaMMHyio cpe^y. Mbi 6y- 
jiqm npoeKTHpoBaTB H3MeHeHne odneKTa 
bo BpeMeHH tohho Tax 5Ke, KaK cennac 
npoeKTHpyeM npocTpaHCTBO. 


ApXHTeKTOpaMH H HCKyCCTBOBe^a- 
MH npH3HaeTCH TOT (jiaKT, HTO HH(j)Op" 
Mai^HOHHBie TeXHOJIOrHH OKa3BIBaiOT cy- 
mecTBeHHoe BjnniHHe Ha apxHTeKTypy h 
npoijecc npoeKTHpoBaHHe. 3to cnocod- 
CTByeT noflBjieHHio BHpTyajiBHOH, 3JieK- 
TpOHHOH H ^HTHTaJIBHOH apXHTCKTypBI. 

Mo)kho CKa3aTB, hto cymecTByiOT 
pa3JiHHHBie CTeneHH B03£eHCTBHn Ha 
apXHTeKTypy HH(j)OpMaiJHOHHBIX TeXHO- 
jiothh. C o^hoh ctopohbi apxHTeKTypa 
MO)KeT no^BepraTBCn He3HanHTejiBHBiM 
H3MeHeHHHM, Kor^a Te HJIH HHBie Tex- 
hojiothh ^onojiH^iOT yyK e cymecTBy- 
lomyio CTpyKTypy hjih 5Ke Kor^a ohh 
nOJIHOCTBIO HHTerpHpyiOTC^ CO 3£aHHeM 
h bkjhoh aiOT cfi b npoijecc npoeKTHpOBa- 
hhh, b pe3yjiBTaTe nero co3^aeTcn a6co- 

JIIOTHO HOBBIH THn 3flaHHH, C BHpTyaJIBHO 
onpodoBaHHon CTpyKTypoii h o6jihkom, 
nocTpoeHne KOTOporo anennnpyeT k co- 
BepHieHHO HOBBIM 3aKOHaM, OTJIHHHBIM 
ot KnaecHHecKHx npHeMOB b apxHTeK- 
Type. 
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The American International Commercial Arbitration 
Court LLC - international non-government 
independent permanent arbitration institution, which 
organizes and executes the arbitral and other 


alternative methods of resolution of international 
commercial civil legal disputes, and other disputes 
arisingfrom agreements and contracts. 

The Arbitration Court has the right to consider 
disputes arising from arbitration clauses included into 
economic and commercial agreements signed 
between states. 

Upon request of interested parties, the Arbitration 
Court assists in the organization of ad hoc arbitration. 

The Arbitration Court can carry out the mediation 

N v , 

procedure. 






AMERICAN INTERNATIONAL 
COMMERCIAL 
ARBITRATION COURT 


For additional information 
please visit: 

court-inter.us 
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PLATO 


A 



ICK 


International multilingual social network 
for scientists and intellectuals. 


International intellectual portal «PlatoNick» is a multilingual, open resource intended to 
facilitate the organization of multifaceted communication of scientists and intellectuals, 
promulgate their authoritative expert conclusions and consultations. «Platonick» ensures 
familiarization of wide international public with works of representatives of scientific and 
pedagogic community. An innovation news line will also be presented on the «Platonick» 


portal. 


Possibility of the informal communication with 

• • • 
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colleagues from various countries; 


p 

Demonstration and recognition of creative 

([ 1 

w 

l 

potential; 



1 

Promulgation and presentation of author's 
scientific works and artworks of various formats 
for everyone interested to review. 

5fl 

if 

r 


http://platonick.com 
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GISAP Championships and Conferences 2014 


Branch of science 

Dates 

Stage 

Event name 

MAY 

Physics, Mathematics, 
Chemistry, Earth and Space 

13.05-20.05 

I 

Space, time, matter: evolutionary harmony or the ordered chaos 

sciences 




Technical sciences, Architecture 

13.05-20.05 

I 

Man-made world as an instrument of life support and creative 

and Construction 



self-expression of mankind 

JUNE I 

Psychology and Education 

05.06-10.06 

II 

Subject and object of cognition in a projection of educational 
techniques and psychological concepts 

Philology, linguistics 

26.06-02.07 

II 

Global trends of development of ethnic languages in the context 
of providing international communications 

Culturology, Art History, 

26.06-02.07 

II 

Traditions and modems trends in the process of formation of 

Philosophy and History 



humanitarian values 

JULY 

Medicine, Pharmaceutics, 

14.07-21.07 

II 

Life and social programs of biological organisms’ existence 

Biology, Veterinary Medicine, 
Agriculture 



quality development 

Economics, Management, 

24.07-29.07 

II 

The power and freedom in the stmcture of global trends of 

Law, Sociology, Political and 



development of economical and legal systems and management 

Military sciences 



techniques 

AUGUST 

Physics, Mathematics, 

08.08-13.08 

II 

Properties of matter in the focus of attention of modem 

Chemistry, Earth and Space 



theoretical doctrines 

sciences 




Technical sciences, Architecture 

28.08-02.09 

II 

Creation as the factor of evolutionary development and the 

and Construction 



society’s aspiration to perfection 

SEPTEMBER I 

Psychology and Education 

17.09-22.09 

III 

Interpersonal mechanisms of knowledge and experience transfer 
in the process of public relations development 

OCTOBER 

Philology, linguistics 

02.10-07.10 

III 

Problems of combination of individualization and unification in 
language systems within modem communicative trends 

Culturology, Art History, 

16.10-21.10 

III 

Cultural and historical heritage in the context of a modem outlook 

Philosophy and History 



formation 

NOVEMBER 

Medicine, Pharmaceutics, 

05-11-10.11 

III 

Techniques of ensuring the duration and quality of biological life 

Biology, Veterinary Medicine, 
Agriculture 



at the present stage of the humanity development 

Economics, Management, 

20.11-25.11 

III 

Influence of the social processes globalization factor on the 

Law, Sociology, Political and 
Military sciences 



economical and legal development of states and corporations 

DECEMBER 

Physics, Mathematics, 

04.12-09.12 

III 

Variety of interaction forms of material objects through a prism of 

Chemistry, Earth and Space 



the latest analytical concepts 

sciences 




Technical sciences, Architecture 

18.12-23.12 

III 

Target and procedural aspects of scientific and technical progress 

and Construction 



at the beginning of the XXI century 
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